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All of the central activities of a vast 
agricultural commonwealth; the world-famed 
Nebraska Capitol building, the most original 
conception of American art with particular | 
historical application and expression of the 
purpose and ideals of the Nebraska region; 
the State University; the Agricultural College 
and three denominational colleges are 
located in the beautiful setting of this boule- 
varded city, nearing a hundred thousand | 
population. A city worthy of a noble name 
and the capital of Nebraska, Lincoln has 
been created as the Service City of the state 
with a life at once simple, charming and } 
refined—typical of Nebraska at her best. It 
is located in the southeast-central part of 
Nebraska—approximately the center of the 
state’s population. 


Lincoln, with an agricultural back- 
ground, is important as a cultural, profession- 
aland distributing center; the benefits 
accruing from these activities offer unique | 
industrial opportunities. The indus- 
tries located here produce a wide diversifi- 
cation of products. It hasa well established 
financial background with strong and 
accommodating banking facilities. 


During the summer of 1932, Lincoln's |} 
new water pumping plant at Ashland was 
put into operation. This provides an 
unlimited supply of palatable and safe water | 
for Lincoln. The keen foresightedness of 
the City Officials in adopting a 100% 
metered system has enabled the City to main- 
tain the very reasonable rate that has been 
in effect for the last thirty years. 


We are proud of the fact that Pittsburgh 
Water Meters have contributed towards} 
making such a record possible. 


6 6) fr i 


SPO 





N OUR MODERN FOUNDRIES metallurgical and production control are well 
ell. 
nigh infallible. No other conclusion could be reached by the pipe user who 
will spend a day in our headquarters research laboratory. Or watch 9 
/ / ur 
ewest Super-de Lavaud centrifugal unit casting gray iron without chill in a metal mold. The significant 
al ass n 


rogress in cast iron pressure 


‘ipe manufacture in 270 years has 


een in uniformity of quality. Far 
1ore significant is the fact that 
jithout these modern advantages 
oundry men more than two 
enturies ago cast good gray iron 


nto pipe which is still in service. 


SUPER-DE LAVAUD CENTRIFUGAL 
CAST IRON PIPE 
. S. Pit Cast Pipe U.S. Threaded Cast Iron Pipe 
.S.Mechanical Joint Pipe U.S. Ni-ResistCast Iron Pipe 
. S. Flexible Joint Pipe U.S. Cast Iron Culverts 
lloy and Gray IronCastings U.S.Cast Iron Roof Plates 
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ARTICLES AND 
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for Future Issues 


“Emptying Water Mains With Com- 
pressed Air’’—Roger W. Esty and Nelson 
Boardman, Sup’t and Ass’t Sup’t of the 
Danvers (Mass.) Water Department, will 
describe a very practical method of 
emptying water mains which was devel- 
oped in Danvers and has proved effective 
in precluding or minimizing ditch pump- 
ing when cutting a line for repairs. 
This article is one of several to be con- 
tributed by water works operators dur- 
ing the year in a ‘Practical Operating 
Kink” series. 





“Garbage Disposal via Sewage Treat- 
ment” is a subject of considerable cur- 
rent interest, and justifiably so. _C. K. 
Calvert, Engr.-Manager, Waste Disposal 
Plants, Indianapolis, and S. L. Tolman, 
Manager Sanitary Division, Jeffrey Man- 
ufacturing Co., Columbus, O., in a joint 
paper, will reveal results of a plant scale 
demonstration and careful study made 
at the Indianapolis activated-sludge 
plant, wherein the city’s garbage was 
shredded and put through the plant in 
increasing quantities during the past 
summer. 





“Secondary Elements for Water Works 
and Sewerage Meters” constitutes a dis- 
cussion of the fundamentals of various 
types of flow-indicating and recording 
registers with notes on their installation. 
From L. D. Carlyon, Engr., Bailey Meter 
Co., this article has been secured in 
answer to suggestions from readers im- 
pressed with his earlier article (Novem- 
ber, 1935) dealing with “Primary Ele- 
ments for Water Works and Sewerage 
Meters.”’ 





“Comparative Costs of Iron Salts for 
Water, Sewage or Sludge Treatment’’— 
Has been prepared by Wm. H. Baum- 
gartner, Chemical Engr., Grasselli Chem- 
ical Co., at the specific request of 
“Water Works and Sewerage.”’ His arti- 
cle will serve as a useful guide in the 
hands of engineers, chemists and others 
called upon to evaluate and make se- 
lections from the ferric-salts now avail- 
able for treatment and sludge filtration. 
The analysis reveals their comparative 
efficacy as to coagulating values and 
their base cost in terms of available iron 
content. Included in the evaluation is 
the combination of ferrous-sulphate and 
chlorine to produce ‘‘chlorinated-cop- 
peras’”’ at the point of usage. 





“Fire Hydrants, Their Installation and 
Maintenance’”—E. H. Ruehl, former Su- 
perintendent of Utilities, then a City 
Manager, and now a Field Consultant, 
has prepared this article as a result of 
his observations revealing a too preva- 
lent laxity in maintenance of hydrants. 
He sets forth a proposed minimum 
schedule to be followed by even the 
smallest utility in routine hydrant in- 
spection and maintenance. Our problem 
is how to get Mr. Ruehl’s suggestions to 
those who need them most. Many will 
not see his article, because they read 
little—do less. 





“Sewerage Kinks’’—by A. M. Rawn, 
Ass’t Chief Engr., Los Angeles County 
Sanitation Districts and President of the 
California Sewage Works Association, 
constitutes a follow-up article to his 
previous contribution ‘Sewer Cleaning 
with Rubber Beach Balls’ which ap- 
peared in WATER WORKS and SEWER- 
AGE for October, 1935. 





L. H. ENSLOW, Editor 
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Constant C-140 is responsible 
for Permanent Savings on 


this Non-Tuberculating Pipe... 





There’s an “‘Outside”’ Story, too! 


Scituate, Mass. installed Transite in 1932 to 
pipe water through salt marsh and river. Prov- 
ing exceptionally resistant to corrosion, they 
have since used it on three more projects. 


= THIS TRUE? 

Since water pipe is laid solely for 
the purpose of carrying water, in the 
last analysis your investment is not 
in pipe but in water transportation 
facilities. 


Why, then, in figuring the cost of 
a new main, should the yardstick be 
cost per foot of pipe? Isn’t it much 
more logical to evaluate a water main 
primarily on its effectiveness as a 
water carrier? 


And not solely on its effectiveness 
when new . . . all too often water 
mains are at the mercy of tubercula- 


JM 
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tion, which constantly decreases the 
delivery capacity of ordinary pipe. 

Can you afford, therefore, to pass 
up the savings in pumping costs 
offered by Transite Pipe .. . as al- 
ready proved by hundreds of in- 
stallations? 

C-140is the conservative minimum 
coefficient of Transite . . . not merely 
when first laid . . . not merely after 
five years or ten. . . but indefinitely. 


Made of asbestos and cement... 
and hence non-metallic . . . it is 
physically impossible for Transite 
Pipe to tuberculate. From the day 
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it comes off the polished steel mandrel 
that forms its smooth interior wall, 
this pipe’s all-important value of C 
remains unchanged. High to start, 
its immunity to tuberculation keeps 
that coefficient high. And thus keeps 
pumping costs permanently low. 


How Great are these Savings? The an- 
swer lies in a comparison of Transite’s 
constant coefficient with one that drops 
steadily, due to tuberculation. Actually, 
in overcoming friction head, it costs only 
about half as much to pump against a 
coefficient of C-140 as against one of 
C-100. Project that over a period of years 
and you'll see the significance of our 


‘Flow Coefficient 145°’— says 
the Pitometer 
Line tested—1500’ of Transite Pipe 
from a city main into an industrial 
plant. Testing company—The Pito- 
meter Co., N. Y. C. Conclusion— 
**From a study of the data, we believe 
that an average coefficient of C-145 is 
very nearly correct for this pipe.”’ 


statements on permanent savings. 


Do You Want All the Facts? An inter- 
esting series of hydraulic tables covers all 
the facts on this very important relation- 
ship between friction resistanceand pump- 
ing costs. Based on the Hazen and 
Williams Hydraulic Tables, they estab- 
lish the power needed to overcome loss 
of head due to friction in different sizes 
of pipe, carrying varying quantities of 
water, and with values of C from 60 to 140. 

Send for these tables today ... and also 
for a copy of the Transite Pipe brochure. 
Read the complete story of Transite’s 
important installation and maintenance 
savings, as well as low pumping costs. 


TRANSITE PRESSURE PIPE 


An ASBESTOS Product 
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ENDING TUBERCULATION. In relatively few 
years tuberculation had seriously reduced the 
capacity of water lines at Belmont, Mass. Hence, 
for their recent Cushing Ave., project, they 
specified Transite, the non-tuberculating pipe. 





INSTALLATION SAVINGS. A 16" line—an 
unusually deep trench; but lightweight Trans- 
ite was laid down quickly, economically, without 
mechanical equipment. (W. Warwick, R. I.) 





















CLOSE-UP of one of the huge machines on 
which Transite Pipe is formed, under high 


pressure, into a dense, homogeneous structure, 
remarkably resistant to destructive agencies. 


~ 





JOHNS-MANVILLE 

22 East 40th St., New York City 

Send me the Transite Pipe Brochure and Hy- 
draulic Tables. 
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If you think this young lady is in 
trouble—just wait until these same 
winds and rains wash tastes and 
odors down into your plant. 


This time of year it is good prac- 
tice to use Nuchar all of the time— 
because tastes and 





TALK ABOUT TROUBLE 


We all dislike totalk about trouble 
—but sometimes a stitch in time 
saves—USE NUCHAR FOR TASTE 
AND ODOR CONTROL. 


With the floods now prevail- 
ing — you must use 





odors come with ev- 
ery run off. March 


"Are you making your plans now 


plenty of Chlorine— 
For Safety — Carbon 


winds and April 
showers bring many 
things—as you know 
—AMONG THEM 
TASTES AND 
ODORS. 





to attend the National Meeting of 
the American Water Works Asso- 
ciation, Los Angeles, Calif., June 
8th to 12th? Many interesting 
papers are to be read and you 
should be present." 








will remove the chlo- 
rinous tastes — These 
two products work to- 
gether — Especially 
true during flood epi- 
demics. 


INDUSTRIAL CHEMICAL SALES CO., INC. 


230 Park Avenue 418 Schofield Bldg. 205 W. Wacker Drive 
New York, N. Y. Cleveland, Ohio Chicago, Illinois 
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0.000 POWER 
HAMMER BLOWS.... 


15 HOURS OF BRUTAL PUNISHMENT 




















...-COUldn’t make this joint leak a drop! 


“ * \\ E wanted to find out just what MINERALEAD would stand! 
| So we took two 12 foot lengths of 4” bell and spigot pipe—jointed them with MINERALEAD 
* —and set them to form a span 19 feet between supports, with the joint centered under the hammer. 


The hammer is a simple arrangement—a 4 x 4” beam, secured at one end and actuated by the 
cam which you see on the near side of the pulley. 

For good measure a 50 lb. chunk of iron was bolted to the impact end. 

For fifteen hours straight the joint was pounded—1l00 blows a _ minute—90,000 separate 
impacts, each delivering tremendous punishment. 

Ninety pounds water pressure was maintained throughout the test. At the end of the ordeal 
the joint was as dry as at the start. Not a sign of a leak. 

That’s the kind of joint MINERALEAD makes! 

‘e . * 


No pipe you lay is likely to ever have to stand such punishment. But you may be quite sure 
that the jointing compound that can take such rough treatment will not be bothered by any vibra- 
tion, normal or abnormal, it will meet in service. 

MINERALEAD means joints that stay tight permanently, under all conditions. That means 
trouble avoided and money saved. Want more information? We'll be glad to send it. 


FOR JOINTING BELL AND SPIGOT PIPE 
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Screenings are discharged into a 
shredder below and returned to 
the sewage flow—Rex Mechani- 
cally Cleaned Bar Screen, Janes- 
ville, Wisconsin. Joseph Lustig, 


City Engineer. 


3 «Sturdy, 
a’ Efficient Design—Low Head Loss 


— > 


(y’ +» Neat Appearance-—Sure Cleaning’ 


These four reasons are the answer of 
experienced Consulting Engineers 
when asked why they have specified 
Rex Mechanically Cleaned Bar Screens 
in preference to all other screening 
equipment: 


Sturdy, efficient design—Z- Metal 
Chain; no latches, cables, or delicate 
controls; totally enclosed drive unit. 


Low head loss — Large unobstructed 
bar rack; no special by-pass or auxil- 
iary bar rack required; installed in 
simple concrete channel; large reserve 
capacity. 

Neat appearance — Totally enclosed 
head section; large access doors. 


Sure cleaning—Rake cleans rack 
thoroughly; rags do not hang on rake 
wiper; easily kept clean. 


These two screen room illustrations 
(above), taken during normal opera- 
tion after months of service, show that 
screening equipment —Rex Screening 
Equipment—has kept pace with 
modern plant design both in efficiency 
and appearance. Rex Screens handle 
normal loads and storm overloads 
equally well. Reserve capacity and 
low maintenance are built into them. 
In conjunction with Rex Shredders 
they also provide screenings disposal 
in a compact, unified arrangement. 


A new bulletin, No. 259, de- 

scribes the many advances 

and the superior screening 

efficiency of this mechanism 

—and explains what they 

mean in the plant. Send today 
for your copy. 


CHAIN BELT COMPANY 


1610 W. Bruce Street, Milwaukee, Wisconsin 





Sanitation Equipment 
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N the figure of the frontiersman America symbolizes the ancient virtues of courage, 





honesty and the adventurous spirit of discovery. In EBG, American users of Liquid 


Chlorine recognize these ancient virtues...in EBG’s old fashioned ideals of fair 











dealing and integrity...in EBG’s adventurous spirit of discovery that has brought 


new and profitable uses for Liquid Chlorine...greater efficiency in plant operation...a new conception of ser- 


vice. That’s why many of the large users come to EBG—the Pioneer producer of Liquid Chlorine in the U.S.A. 


ELECTRO BLEACHING GAS COMPANY, MAIN OFFICE: 9 EAST 41st STREET, NEW YORK, N.Y.- PLANT: NIAGARA FALLS, N. Y. 





PROVED BY 
PERFORMANCE 


UsT as in the manufacture of high quality abra- 
J sive and refractory products, the research and 
resources of The Carborundum C vompany have 
combined to produce the efficient, prove -d-by- 


Aloxite Brand Diffusers. 


performance, 


Three important factors influence the superior 
performance of these diffuser mediums: 


Uniformity—Similarity of structure of all dif- 
fusers furnished for any installation and of in- 
dividual portions of each diffuser is an inherent 
property. The resulting uniform air diffusion 
means much to efficient and long performance. 


Economy —Low pressure loss (friction resist- 
ance) and small bubble diffusion have long been 
features of Aloxite Brand Diffusers —again the 
result of years of research work. Low pressure 
loss means lower operating pressure with de- 
creased power costs. Small bubbles mean doing 
the same oxidation work with smaller quantities 
of air. 


Accurate Testing—Aloxite Brand Diffusers re- 
ceive accurate permeability rating regardless of 
weather because they are tested in an air condi- 
tioned laboratory. This is important to uni- 
formity. For real performance use 


ALOXITE 


BRAND 


DIFFUSER MEDIUMS 
PLATES AND TUBES 


THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, Pittsburgh, Grand Rapids 


Carborundum and Aloxite are registered trade-marks of The Carborundum Company. 
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THE NEWPORT NEWS WATERWORKS COMMISSION 
Endorses. MATHIESON CHLORINE 
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OR the past ten years, Mathieson 
Liquid Chlorine has been used 
almost continuously in treating the 
water supply of Newport News, Va. | 
During that time, as Mr. Dugger © 


yew Yor¥> - ewport News 
geri gartse te ’ s926, HYD says in his letter, "We have experi- 
= soe ST > ot enced no trouble whatsoever in the 
 re- commission © peen veins - 
| wevorvor » gute coast of woe use of this product, and the service 
5 of +100 of ° ¢ the 4ree8 é 
adj ene oxo? ne connection © » water on tm which you have rendered...has — 
we proauct im © cor ene consumers ce yee been exceptionally good.” In these 
is Ly f ; 
qater SUPP xe, south qo pate few words is summed up the de-. 
of Vireim®” ¢ vime 
a ger ; cag, ar pendability of Mathieson Liquid 
4 no trounte wmetsoe’  aqan von er” Chlorine—a pure product, trouble- 
wis ‘ 
te qenst, oe mu oes conte” aia free containers and valves, prompt 
of this PF ection with delivery service. 
a in comm 
rendere eptio0ett ode iat yours? ae 
ex Very - : 
— ? q The MATHIESON ALKALI WORKS inc.) 
cener el Mena e** 60 East 42nd Street New York, N. Y. 
Soda Ash.. Liquid Chlorine.. Bicarbonate of Soda 
‘a .. HTH and HTH-15.. Caustic Soda. . Bleaching 
Powder . . Ammonia, Anhydrous and Aqua. . 
grp/B- PH-Plus (Fused Alkali) . . Solid Carbon Dioxide 


| 
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PROGRESS VIEWS, MINNEAPOLIS-ST. PAUL $15,500,000 PROGRAM 


For years the Mississippi River at the Twin Cities was highly polluted, sewage representing 
up to one-fifth the entire flow at low water stages. In 1933 the Minneapolis-St. Paul Sanitary Dis- 
trict was created and a sewerage program undertaken. Today, contracts for more than $5,000,000 
have been awarded. The remainder will be placed under contract in 1935-36. The 50,000 ft. 
main trunk sewer shown (35,000 ft. in tunnel) is to be reinforced concrete, sections varying from 
6 6” to 13’ 10” in diameter. 204 ft. maximum cut to invert. Approximately 53 miles of concrete 
sewers, including two river crossings of triple reinforced concrete pipe are or will be built. 


WHERE MILLIONS ARE AT STAKE 
SEWERS ARE BUILT OF CONCRETE 


N big sewerage projects such as those of the after investigation proved its suitability. Whether 
Sanitary District of Chicago, Louisville, De- your sewer is to be 12 feet in diameter—or only 12 
troit, Baltimore, New Orleans, and other large cities inches—you play safe when you specify concrete. 


—why is concrete chosen? Satisfactory sewer performance demands not only 
good materials but also proper design, construc- 
tion and operation. Sewerage is a highly special- 
ized field, and every project should be in the hands 
of an experienced sanitary engineer. Considering 
The answer is—concrete combines the necessary the investment his service is low cost insurance. 
strength and durability at the most favorable cost. 
On its record this statement cannot be disputed. 


Where sewage pours from miles of collecting sewers 
into intercepters and outfalls bigger than railroad 
tunnels — why the universal reliance on concrete? 


Facts on the use of concrete in sewers are available 

in booklets, “Monolithic Concrete Sewers,’ and 
. . “e . 3? 

Obviously concrete was chosen on these projects only Concrete Pipe Sewers,” free on request. 


PORTLAND CEMENT ASSOCIATION 
Dept. A4-29, 33 W. Grand Ave., Chicago, III. 
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In Three More Cities... 


THE NORTON 
CONTROLLED STRUCTURE PLATE 





EE SS 


OPEKA, Kansas, has joined the long list 
of users of Norton Porous Plates while 


Springfield, Illinois, and Pasadena, California 


—for many years users of this product— 
NORTON COMPANY 


Worcester, Mass. 
New York Chicago Cleveland 


are to equip new plant extensions with the 
Norton Controlled Structure Plate. 


The Controlled Structure process of manu- 
facturing is a patented Norton development 


ther —has resulted in a marked improvement in 

ho porous plates and tubes for activated sludge 
sewage disposal—has made it possible to 

only 

ruc: regulate permeability, porosity, pore size 

— and wet pressure loss much more exactly. 

ring 
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Location of Water Services 
Mud Balls in Filter Beds 
Valve Operation and Maintenance 
Stopping Flow from Broken Corporation Cocks 
Tapping Mains 
Correcting Red Water Troubles 
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KINKS FOR SEWERAGE OPERATORS 
Sewer Maintenance, Cleaning, Use of Effluents, etc. 


CONVERSION FACTORS FOR ENGINEERS 


INFORMATION ON WATER AND SEWAGE WORKS 
PROBLEMS—WHERE IT CAN BE FOUND 


PRACTICAL HYDRAULICS 
SELECTING THE RIGHT METER 


CHLORINE—ITS HANDLING AND APPLICATIONS IN 
WATER AND SEWAGE TREATMENT 


ADVANCES AND DEVELOPMENTS IN WATER CHLORI- 
NATION 


ADVANCES AND DEVELOPMENTS IN SEWAGE CHLORI- 
NATION 


METERAGE—METHODS, RATES, RESULTS 
Setting Meters 
Results of Meterage 
Meter Rates 


LEAKAGE AND WATER WASTE SURVEYS 
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How Pitometer Survey Is Made 
What Water Waste Surveys Disclose 
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RESULTS 
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METHOD OF ELIMINATING DEAD ENDS 
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in the May Convention and Reference Data Edi- 
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400 W. Madison Street, Chicago 
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MAINTENANCE OF SANITARY SEWERS 
Root Control, Cleaning, Etc. 
A Root Proof Joint 
Maintenance due to the Misuse of Sewers 
Maintenance of Sanitary Sewers 
Cleaning Tools 
WATER WORKS ACCOUNTING 
Uniform Classification of Accounts 
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To a public alert to fire and health hazards, a water supply of less than 
complete dependability is unthinkable. Responsibility for a service so 
vital makes men careful in their choice of plant equipment. 

Water works men who specify Crane valves and fittings obviously rely 
on more than can be demonstrated by acceptance tests. Confidence in the 
Crane organization, its long experience, its thorough research, lies behind 
their conviction that these products will be serving dependably a genera- 
tion hence. 

The valve illustrated at the left is one of the many units furnished for an 
outstanding filtration plant recently built in the middle west. “he picture 
above gives a partial view of the pipe gallery in this plant. 

Dependability is assured in Crane valves and fittings, and for every 
water, sewerage, and filtration plant requirement. The far-flung net- 
work of Crane branches and distributors puts unusual service within 
the reach of every plant. Call a Crane man. 


CRANE 


CRANE CO., GENERAL OFFICES: 836 SO. MICHIGAN AVE., CHICAGO, ILL. ¢ NEW YORK: 23 W. 44TH STREET 


VALVES, FITTINGS, 


Branches and Sales Offices in One Hundred and Sixty Cities 
FABRICATED PIPE, PUMPS, HEATING AND PLUMBING MATERIAL 


Water Works and Sewerage—A pril, 1936 



































following tabulation 
shows the percentage of cast 
iron pipe used in the water 
distribution systems of the 
15 largest cities in the 
United States as reported by 
their Water Departments. 


cITY PERCENTAGE 
New York 97-2 
Chicago 100.0 
Philadelphia 983 
Detroit 987 
Los Angeles 744.0 
Cleveland 989 
St.Louis 987 
Baltimore 997 
Boston 998 


Pittsburgh 979 
San Francisco 768 


Milwaukee 100.0 
Buffalo 998 
Washington D.C. 988 
Minneapolis 958 


















Section of 106-year-old cast iron water main still rendering 
satisfactory service in Philadelphia’s distribution system. 


NCLUDED in the 2471 miles of 

pipe in Philadelphia’s water dis- 
tribution system — 98.3% cast iron 
—is the oldest cast iron water 
main in America, functioning sat- 
isfactorily after 114 years of 
service. With a peak consumption 
of 378 million gallons daily, Phil- 
adelphia’s system has a pumping 
capacity of 705 million gallons 
daily of raw water from the Schuyl- 
kill and Delaware Rivers. There 
are more than 110 acres of slow 
sand filter beds. 


The average percentage of cast 


iron pipe in the water distribution 


systems of the 15 largest cities in 
the United States is 95.6%. Cast iron 
pipe is the standard material for 
water mains. It costs less per ser- 
vice year and least to maintain. Its 
useful life is more than a century 
because of its effective resistance 
to rust. It is the one ferrous metal 
pipe for water and gas mains, and 
for sewer construction, that will 


not disintegrate from rust. 


For further information address 
The Cast Iron Pipe Research Asso- 
ciation, Thos. F. Wolfe, Research 
Engineer, 1015 Peoples Gas Build- 
ing, Chicago, [[linois. 


CAST IRON PIPE 


METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS 
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RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS 
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METER TESTING AND REPAIR 


Some Experiences at Louisville, Ky. 


By CLEM. A. GALLAGHER 


Superintendent of Services, 
Louisville Water Co., 
Louisville, Ky. 


ECENTLY while making a 
R trip for the purpose of 

inspecting various meter 
shops throughout the country, 
one basic and sad truth struck me 
bluntly and forced me to a start- 
ling conclusion. One Water- 
works Superintendent with whom 
I was speaking asked me flatly, 
“Can a water meter be re- 
paired ?,” and the worst feature 
of this interrogation was that this 
man sincerely meant it. When- 
ever a water meter in his town 
gave trouble the practice was to 
pull it out, scrap it, and install a new meter. This was 
done whether the particular meter had given 30 years 
or 30 days of service. 

The basic and sad truth is simply this: that despite all 
the progress made in the waterworks field in filtration, 
pumpage, construction and billing, yes, even in the meter 
field, a paradox still confronts us. The one sure-fire 
revenue producing instrument is seemingly neglected, if 


The Author 





The author of this article came into the water 
works business, from the outside, to put accu- 
racy and efficiency into the revenue producing 
division of Louisville’s water utility. 

He quickly sensed the fact that water meters 
deserved more attention than received in the 
great majority of instances and has set up a 
Meter Service Divisicn which may well serve as 
a model in establishing the value of moderniza- 
tion in meter-shop practices. 

The author’s background is of peculiar inter- 
est. All that he knew of metering in previous 
years was that pertaining to verse and hymns, 
for the Superintendent of Meters and Services 
of the efficient Louisville Water Works was at 
one time preparing himself to become a “Sky- 
Pilot.” : 

Those who read this article will agree that 
he has discovered a lot about meters and meter- 
ing of another sort during the short time he has 
been in the water-works business.—Editor. 














Less, generally, is known about water 
meters than about any other essential waterworks 
mechanism. I am of the firm opinion that a definite, 
efficient, and consistent meter testing and repairing pro- 
gram is a vast asset to any Water Department or Water 
Company. The revenue accruing naturally from such a 
program will more than pay the initial expenditure for 
such a program in the first few years. The difference 
between 85 per cent and 100 per cent seems not so large 
arithmetically, but in just one service in one year’s time 
it means many dollars and cents in any language. 

Contrary to popular belief a meter testing and repair 
program is simple in itself. And the cost of such has 
been grossly exaggerated. I have but one purpose to 
fulfill in this paper and it is this: By explaining simply, 
and somewhat in detail, the meter plan we have been 
working successfully and reasonably in the Louisville 
Water Company, I hope to prove my contention that a 
definite, efficient, and concise meter testing and repair 
program is 2 vast and lasting asset to any water utility, 
irrespective of size. Further, that such a program can 
easily and reasonably be inaugurated and maintained. 
I hove that others may profit by hearing of our successes 
and our failures. 


not ignored. 


The Four Phases of the Program 


In such a definite program four phases comprising the 
composite must be considered and I shall treat of them 
in order. Meters must be exchanged, tested, repaired, 
and records kept of al! these operations. 

It stands to reason that any system which would in- 
sure an unfailing and accurate record of a meter, from 
the time it left the ground until it was returned after 
testing and repair, would be the most desirable method 
from every standpoint. This is our method. We have 
three men with small trucks exchanging meters daily 
and returning them to the shop. These men likewise 
take care of all meter complaints such as meters stopped, 
broken counters, !eaks, etc. Normally each man and his 
helper will exchange about thirty-five meters a day. A 
card (here illustrated) has been devised to take care of 
all of the recording. This card is perforated midway 
and entwined with a wire at the top. The cards are 
numbered, and used and filed consecutively. On one 
side of the card at the top is a record for the meter reset 
after it has been repaired, tested and O.K.’d. Space is 
available for the make of the meter, the serial number, 
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size, the address set, the attachment number, the account 
number, the date set. It is signed by the man placing the 
meter back in the ground. 

The lower half of the card on the same side has the 
record of the meter removed with make, serial number, 
size, reading, address removed from, attachment num- 
ber, account number, date removed, reason for removal 
(exchange, frozen, out of order, etc.), and also space for 
the signature of the man removing the meter. 


Thorough Shop Records 


On the other side of the card the upper half is blank 
while the lower half contains a complete record of the 
meter test and repair. Each meter coming into the shop 
has this attached card wired to the casing so that this 
same card remains with that one meter from the time it 
leaves the ground at one location until it is returned to 
the ground in another place. This obviates the danger 
of lost cards and garbled records. Each meter received 


in the shop is tested as received and tested, as final, 


after it has been repaired. Each meter is thoroughly 
cleaned and repaired irrespective of its first test aver- 
age. Each 54-inch meter is tested with fifty gallons at 
ten gallons a minute and with ten gallons at one gallon 
a minute. The meter tester places both percentages on 
his card as well as the average of the two. The meter 
is then sent to the repair bench to be cleaned and re- 
paired. 

The lower half of this part of the card contains a 
list of the repairs made, parts replaced, and the time 
consumed in this repair. The material is listed on the 
card with a corresponding space for the quantity of each 
part used and the bin number from which it was taken. 
As a consequence, each man while repairing a meter 
must put down just what new part, or parts, he used, 
how many parts were used and how long it took him to 
finish this one meter. The meter repair man then signs 
the card and the meter is returned to the testing table. 
It then goes through its final test of fifty gallons at ten 
gallons a minute; of ten gallons at one gallon a minute, 
and of two gallons at one-fourth gallon per minute as a 
final check. The averages are again noted and averaged 
and this part of the card is then signed by the chief 
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meter tester. If the meter does not register within two 
per cent it is returned to the bench for a further over- 
hauling. If it, however, registers accurately the card js 
then severed at the perforation marks and the lower 
half returned to the meter record office. This card con- 
tains, therefore, for the clerks in the meter record de- 
partment, complete information in regard to this one 
particular meter including the removal of the same with 
all statistics, the testing of the same and the repairing of 
the same. The signature of each foreman definitely 
places responsibility for errors under each classification, 
The information from these cards is transcribed to the 
regular permanent meter cards and the shop tag cards 
are then filed, according to their test number, in a file 
to fit this card. This gives the department a test and 
repair file. 

The top half of the card remains, of course, on the 
meter until that meter is again taken out to be reset, 
Then in like manner the man resetting this meter or 
exchanging it for another fills out the information given 
above, disconnects the wire and card from the meter, 
signs the card and returns this reset information to the 
meter record department. We thus have a complete cycle 
for our exchange program and by the use of this simple 
card we have not only a method of double checking 
each step but also of definitely placing responsibility 
where it should be placed. 

This exchange system, simple as it is, has worked out 
most successfully for us and should do so for others. 
The men exchanging meters take out each day just as 
many tested and repaired meters as they will exchange. 
This cycle keeps the shop free from meters piling up. 
At our present speed each of our 50,000 meters will be 
put through this process once every five years, although 
our tests (with our water and our meters) show that 
this period between tests for economy reasons should 
be lengthened appreciably. 


Testing 


Next we come to the testing of a water meter. As 
I have explained above, a meter is tested as received 
and again after repairs. The size stream for the test 
depends, of course, upon the size of the meter. 

Our meter testing table can test ten 3g, 34 or 1 inch 
meters at a time. On an adjoining bench the larger 
meters, up to six inches, are tested one at a time. We 
have done away with the slower method of weighing 
for tests, and use only calibrated tanks and funnels. 
An hydraulic plunger keeps the meters in place. This 
test bench is so arranged that we can vary our stream 
anywhere from 225 gallons per minute down to 1/320 
gallons a minute. The latter is accomplished by means 
of needle valves. Recently we have standardized on 
the sweep-hand dials on all meters, for two very definite 
reasons. First of all it is much easier to detect a leak 
on any size meter if it is equipped with a sweep hand 
dial, and secondly and even more important, it facilitates 
the testing of a meter in time saved and assures us that 
our registers are likewise accurate. We could not be 
sure of this by the use of test dials. Our meter tester 
and his helper average over one hundred 54 inch meters 
per day on standard tests. A cycle is likewise com- 
pleted here, since in the morning meters are tested as 
final and in the afternoon as received. Thus the repair 
men on the bench work each day on the meters tested 
as received the previous afternoon while the meter tester 
tests as final in the morning the meters repaired the 
previous day. 

It is noteworthy that our records show that less than 
one percentum of the total number of meters repaired 
have been unfit after repair, and have to be returned to 













the bench. The promiscuous use of change gears is 
undesirable and we try to get away from it as much as 
possible. 


Repairing 


The next step in our meter routine is our repair 
bench. Five men work on this bench and each man 
has his own set of tools, his own sink with running 
hot and cold water, his own brushes and a hose with 
a stop-valve carrying compressed air of about seven to 
ten pounds pressure. This air is simply piped from 
our garage and reduced in the meter shop by means of 
a reducing valve. We have found that this compressed 
air at this pressure is most useful and practical for test- 
ing out the running smoothness of a meter as wel! as 
ejecting particles which may be holding back the best 
performance of a meter. It likewise does away with 
the necessity of the men placing their mouths on the 
outlet or inlet to a meter. 

The meter bench is made of wood and covered with 
heavy galvanized iron. Above each man is an electric 
reflector which evenly lights up his place of work just 
where he needs it most. Each meter is placed in a sep- 
arate pan to do away with the loss or mixing up of 
parts. 


Our manner of cleaning a meter is simply the old 
fashioned but effective soap and water method. We 
deprecate the use of acid on any meter, or parts thereof, 
unless it is absolutely necessary. We have found that 
under our own water conditions the encrustation can 
be satisfactorily and more safely removed by good old 
hot water, soap, and elbow grease. We do no machin- 
ing or reboring because, generally, replacement is 
cheaper and safer*from every angle. Above the repair 
benches are marked and lettered compartments for the 
various parts of any size or make of meter. This is 
part of our permanent running inventory system. Each 
closed bin contains a different part and each bin is 


METER TESTING AND REPAIR 


Meter Repair Shop, Louisville, Ky., Water Works 
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numbered. When the men need any new part for any 
meter they must mark on their ticket the number of 
such parts used as well as the bin number from which 
it was taken. A regular inventory clerk can thus keep, 
from these cards, a daily record of just what parts were 
used and how many of each part remains in stock. He 
has a standard minimum of each part that should be 
kept in stock. He can daily or on a moment’s notice 
notify the department head just what parts are needed 
and how many of each, and they are then requisitioned 
and ordered. Again this inventory system, though sim- 
plicity itself, affords an easy check on costs, new parts 
required, etc. 

Each man averages between fifteen and twenty meters 
a day, completely cleaned and repaired. The average 
cost, not including overhead, runs about fifty cents a 
meter for tests and repairs. We use about fifty new 
discs a month. Bottom bolts and gaskets most often 
need replacement. A meter is scrapped only after it 
is completely a liability. We have returned to service, 
meters, after overhauling and cleaning, which have been 
in the ground forty years and more. One man at an- 
other bench takes care of the registers, setting back to 
zero, lubrication, etc. We solder the counters and thus 
avoid ruining the gears by running counters back speed- 
ily with a motor driven disc. After cleaning, the reg- 
isters of all meters are dipped in hot oil and then 
drained. This oil is fine, and not too thick for frigid 
weather. The meter shop is kept clean and each man 
knows just what he must clean up before he leaves. The 
work has been divided. The floor is waxed and a heavy, 
linked rubber carpet stretches all along the répair and 
test benches. On Saturday of each week larger meters, 
from one inch to six inch, are tested and repaired. Of 
course this work is slower and amore tedious than that 
on % inch meters. A healthy ‘spirit of competition, a 
desire to keep the meter shop clean and a pride in re- 
pair average, can work wonders if engendered and 
encouraged. 
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Meter Recording Office 


On the same floor is our enclosed meter record office. 
The head of the Meter Department and clerks keep all 
records of all meters. We keep two cards on each 
meter—one according to make and serial number and 
one according to the book and page number in the 
meter readers’ books. All information—address, make, 
size, serial number, purchase date and price, sets and 
resets, tests and repairs, are kept on these cards. Any 
information concerning any meter in service at any 
address, any meter in the.stock room, or in the shop, is 
available at all times. The city is divided into districts, 
lettered alphabetically, and a reference from card to meter 
book gives all information concerning readings, leaks, 
etc. The two sections of the numbered cards are filed 
separately after the information thereon has been tran- 
scribed to the other set of cards. These test and repair 
cards give the final shop information on any particular 
meter. This system of checks and balances assures 
accuracy, permanency, and simplicity. All necessary 
information is always at hand and any meter can be 
traced from the moment we receive it until we scrap it. 
We are at present about 75 per cent metered and have 
in the ground approximately 50,000 meters. 


Selecting Meters 


When purchasing a water meter three things must be 
taken into consideration, namely, accuracy, endurance, 
and interchangeability. It was our desire to find out 
just what meters would be most dependable under our 
water conditions and with this idea in mind we have 
been conducting a series of tests with new stock meters. 
Ten of each make are tested at a time. They are tested, 
as received, on flows of ten gallons a minute, one gallon 
a minute, one-fourth gallon a minute and one-twelfth 
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Testing Benches and Equipment, Meter Shop, 





gallon a minute. These same ten meters are then placed 
in an endurance test box in the basement and the water 
used in our building allowed to run through them unti] 
they register an average of five hundred thousand 
(500,000) gallons. We can vary this flow in the build- 
ing as desired. 

They are then taken back to the shop and retested 
exactly as above. These figures are then averaged with 
emphasis on the average percentage of inaccuracy and 
blue prints made of the same for permanent records, 
Next, these meters are taken apart and their parts inter- 
changed. They are run then for approximately one 
hundred thousand gallons and retested again according 
to the former specifications. Finally they can be run on 
an absolute endurance test which, of course, takes time 
until one or more meters in any series breaks down. It 
is then taken apart and the cause of such a break down 
investigated. In this manner we have obtained, for 
most standard makes of water meter, very enlightening 
and most practical figures and facts. We have likewise 
made experimental use of the “gulper.” In this manner 
we can run very small streams, record them in the cali- 
brated tank, check the gu!per and check the other meters 
in the series against this total. 

Our endurance test box in the basement is so con- 
structed that it will hold twenty-five meters at one time. 
It is arranged in a series of two boxes and any meter 
of any series, either series, or both, can be removed at 
any time by means of valves without affecting the flow 
of water in the building. Our figures on Louisville 
water and conditions, in many of these tests have been 
most startling, and seem to prove one thing very con- 
clusively—that the A. W. W. A. specifications for ¥% 
inch cold water meters are entirely too lenient. A well 
constructed water meter should register much better 
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than 90 per cent on a one-fourth gallon per minute 
stream. 

We recently made a meter under-registration survey. 
We brought into the shop at one time three hundred 
meters which had been in service five years or longer 
and tested them as received. The averages were start- 
ling inasmuch as the average percentage of inaccuracy 
on flows for all meters up to and including a one-fourth 
gallon per minute flow was far above standard require- 
ments, for new meters. 

It has been our endeavor in this entire meter setup 
to aim first at thoroughness, but thoroughness through 
simplicity. We believe we have accomplished our goal 
and through the cycles described in this paper are able 
to test and repair water meters regularly, accurately, 
efficiently and economically. The cost of this program 
will be as nothing compared with the revenue pickup 
naturally consequent on such a program—not to mention 
the life added to the meters. 

Any water utility, which neglects to maintain a definite 
regular meter test and repair program is neglecting 
what should be considered a water company’s greatest 
asset. As the meters go—so goes your revenue. A 
water meter Can be tested, repaired and kept in shape. 
Like anything else in life, so with water meters—the 
simplest and safest way is the best and the cheapest 
way. 

Acknowledgment—The above paper was presented 
before the Kentucky-Tennessee Sect. of A.W.W.A. at 
Lexington, Ky., March 24, 1936. 
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W. & T. Engineers Do Heroic Duty 


Another page has been added to the drama of public 
health and chlorination. The emergency work of Wal- 
lace & Tiernan, engineers, in catastrophes is not news 
to health authorities and water works officials, but the 
service recently rendered in flooded areas deserves espe- 
cial commendation and words of praise of those men 
who did heroic duty in getting emergency sterilization 
equipment through to hard-hit communities in distress, 
at a time when rail routes were not usable. All night 
travel over dangerous roads and circuitous routes and 
via air-ways (when available), plus the work of instal- 
lation at the end of the journey, constitutes a part of 
the story. 

Into the Pittsburgh area, as soon as flood news flashed, 
started W. & T.’s Manager of Service, Ed Reilly, with 
several engineers on a truck, loaded with chlorinators 
and emergency equipment. After all night travel by 
circuitous routings, to dodge impassable roadways, they 
reported next morning to State Health Authorities ready 
for “the day's work’”’ where most needed. 

The same night to Binghamton, New York, to an- 
swer an S.O.S. from the New York Department of 
Health, went another engineer with a consignment of 
emergency equipment for use in that area. He, too, 
was able to get through and arrive the next morning. 

Then, into the Pittsburgh area went a second truck 
load of equipment and service men in charge of Engi- 
neer R. B. Powell, following all night routings fought 
through by the “path-finder” truck under Reilly. 

On the heels of Pittsburgh, came the New England 
flood with the resulting emergency calls. Answering 








The Airplane in Catastrophes: Emergency Chlorinators En- 
Cargo Ready for the Hop into Flood Stricken Fields 


these, W. & T. engineers found airplanes available, the 
accompanying picture being of a chartered American 
Airways plane being loaded with emergency chlorinating 
equipment for the flooded area. 

It has been learned that normal production all but 
ceased in the W. & T. factory while twenty of its engi- 
neers and service men were rushed into flooded sections 
for catastrophe duty, assisting stricken communities and 
health authorities. 

It seems that some award should be available to an 
organization performing this type of service which is 
more lasting than passing acknowledgment and credible 
publicity. 
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Harry U. Fuller Elected Chairman 
New England Section A. W. W. A. 


At the annual meeting of the 
New England Section of A. W. 
W. A., Harry U. Fuller, Chief 
Engineer and Manager of the 
Portland (Me.) Water Utilities 
District was elected Chairman of 
the section. 

Other officers : 

Vice Chairman — Chas. W. 
Mowry, Factory Mutual Ins. Co., 
Boston, Mass. 

Sec’y-Treas.—Samuel M. Ells- 








worth, Cons. Engr., Boston, Harry U. Fuller 
Mass. 
Trustee—Frank A. Marston, Metcalf & Eddy, Engrs., 


Boston, Massachusetts. 
Trustee—Harold W. Griswold, Water Commission, 
Hartford, Conn. , 
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CENTRIFUGAL DEWATERING OF SLUDGES 
Part |—Theory, Principles and Applications 


By PHILIP B. STREANDER, 


Watson and Streander, Engrs., 
New York, N.Y. 


T THE present time con- 
A siderable thought and at- 

tention is being given to 
the urgent problem of the me- 
chanical dewatering of sewage 
sludges, one instance being the 
application of vacuum filters for 
the purpose. 

In the general evolution of this 
problem, centrifugal clarification 
is now being offered by various 
manufacturers not only as de- 
watering equipment—designed to 
take all of the sludge, reduce it 
to a low moisture content and 
prepare it for efficient and economical incineration—but 
if experimental work and claims can be proven and 
justified, it offers possibilities of eliminating digestion 
tanks, sand drying beds, etc., and centrifugal sludge 
“wringing” in conjunction with incinerators can be 
utilized for the complete disposal of all sludges derived 
in the treatment of sewage. 


The Author 








Mr. Streander’s article, too voluminous to pre- 
sent in a single issue, will be continued. Part II 
will deal with the design of centrifugal ma- 
chines, now available, and set forth their char- 
acteristics. It will present those pertinent facts 
concerning performance, capacities, etc., which 
the author has been able to assemble.—Editor. 
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History in Brief 


Centrifugal éxtractors and clarifiers have been and 
are being widely used in the desiccation and lixiviation 
of various salts, the purification and separation of waste 
liquids, coal sludge, chemical products, cellulose, etc., 
and in the sugar, oil and other industries. This article, 
dealing with centrifugal dewatering of sewage sludges, 
is however primarily confined to centrifugals applied to 
this particular phase of work. In 1902 Schaefer at 
Cologne, Germany, constructed what was probably the 
first sludge centrifuge. This type of machine was 
further developed by ter-Meer and so-called Schaefer- 
ter-Meer machines were installed at Frankfort and 
Hanover in 1907-1910. 

The next development, 1913-1914, consisted of the 
substitution of a single solid drum for the six compart- 
ment drum and means for automatically unloading the 
dewatered cake. This machine was of a type which 
might be termed a combination of the fill and draw and 
the continuous, flow type, in which sludge entered the 
machine until the sediment chamber was practically 
filled. This type of machine replaced the older type at 
Hanover and Frankfort and was used in this country 
for experimental work at Milwaukee on the dewatering 
of activated sludge. In 1923-1924 still further improve- 
ments were made consisting principally of the addition 
of a secondary dewatering drum, mounted over the 
main dewatering drum. This machine, called the Besco- 
ter-Meer, was used in the Baltimore experiments in 
1924-1925 and while indicating an improvement over 
the other type, still allowed a considerable quantity of 
suspended solids to be discharged with the filtrate from 





the machine. In 1928-1929 ter-Meer developed the 
horizontal type centrifuges which are now in operation 
at the Frankfort and Hamburg (Germany) sewage 
treatment plants. 

At or about this time experimental work on a cen- 
trifugal machine was carried on by the Automatic Cen- 
trifugal Corporation using the Herr patents. In 1933 
an associate company, the American Centrifugal Corpo- 
ration, engaged Joseph S. Pecker, a Consulting Engineer 
of Philadelphia, who undertook the further development 
which culminated in a final automatic centrifuga! ma- 
chine, which is now in operation at Collingswood, New 
Jersey. Duerig at Philadelphia developed and built a 
continuous flow centrifuge and H. B. Cleveland of New 
York has developed a horizontal continuous flow type 
having integral therewith a filter to remove the solids 
from the filtrate. In 1933 the Sharples Specialty Co. 
ran experiments on the dewatering of waste activated 
sludge using their high speed centrifuge and also have 
secured the American rights to the manufacture and sale 
of the Humbolt horizontal centrifuge, a machine some- 
what similar to the ter-Meer horizontal type of cen- 
trifugal. 


The Principles of Centrifuging 


When a mixture of oil, water and sediment is allowed 
to stand the oil will rise to the top, the water sink below 
it and the sediment will rest on the bottom of the 
container. If the same mixture is placed in a rotating 
container the suspensions will assume a vertical form 
against the side of the container. As the direction of 
centrifugal force is outward from the axis of rotation, 
suspended particles (sediment) heavier than the fluid 
medium tends to pass toward the periphery and to de- 
posit on the wal! of the revolving container. Material 
or particles lighter (oil) than the fluid medium tends 
to pass toward the axis of rotation and to form a column 
on the inner surface of the fluid medium. With a 
stationary container the rate of settling or subsidence is 
determined by the force of gravity acceleration but when 
this is a high centrifugal force, many times the force 
of gravity, the velocity or rate of settling is correspond- 
ingly increased. 

The manifestation of centrifugal force is well known 
and is the result of the disinclination of a moving body 
to make a change in direction. Centrifugal force 
measures the amount of change in relation to the time 
required for such change. When a body at a given 
speed turns a sharp corner more centrifugal force is 
generated than when the change of direction is gradual. 
A centrifuge consists of a hollow cylindrical vessel ro- 
tating about its axis and within it the material to be 
dewatered by centrifugal force and the change in direc- 
tion is fixed depending on the diameter. The content 
of the cylinder, attempting to travel in a straight line, 
is having a ‘constant change in direction forced upon it 
which is restrained by the cylinder walls. The well 
known equation for centrifugal force 

F — KN’R, 
in which F = Number of times force of gravity devel- 

oped 

N = Revolutions per minute 

R = Radius in inches 

K = 0.0000284 when R is expressed in inches, 
shows that while the force developed varies directly as 
the radius, it also varies as the square of the revolutions 
per minute. The bursting strain to which the bowl or 
basket is subjected is in direct proportion to its 
peripheral speed. A comparison of the centrifugal force 
generated is shown in Fig. 1 where an object on a one- 
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Fig. 1.—Centrifugal Force vs. Gravity Illustrated. 


foot radius traveling at a peripheral speed of 1,000 feet 
per minute generates a centrifuga! force twice that of 
the same object on a two-foot radius traveling at the 
same peripheral speed. The centrifugal force developed 
on materials may be many thousand times the force of 
gravity but it is always uniform at a constant distance 
from the center of rotation. 


Sludge Characteristics 


The specific gravity of sludges is subject to consider- 
able variations. It is largely influenced by the personal 
habits of the contributing population and also by in- 
dustrial wastes, the age of the sewage when it reaches 
the plant, and to an even greater extent by the method 
of treatment used in the removal of the solids from the 
sewage. These factors are the direct cause of many 
variations in the specific gravity, the physical character- 
istics and the chemical composition of the sludge. The 
specific gravities of various kinds of sludges are ap- 
proximately as follows: 


Activated shid@e ...:..5..05% 1.004 to 1.008 
ee eee 1.01 to 1.04 
OT I 6 0 8 5s os wen ee vile 1.02 to 1.03 
Digested sludge .............+ 1.04 to 1.08 


The foregoing specific gravities are, of course, ap- 
proximate and are subject to considerable variation and 
pertain to the sludge as removed from the tanks.- Cer- 
tain sludge ingredients have a specific gravity so close 
to that of the liquid phase that even with extremely 
high centrifugal force it is difficult to separate them 
from the liquid. Fresh sludge contains organic sub- 
stances of colloidal consistency which cannot be precipi- 
tated by even an optimum centrifugal force as it is 
highly miscible and may form an intermediate layer 
between the sludge cake and the liquid. 


Sewage sludge as taken from a settling tank is that 
which has been separated from the sewage by sedi- 
mentation under the force of gravity. The density of 
concentration of the sludge depends on the character 
of the sludge ranging from 4 to 8 per cent for raw 
sludge as taken from a primary settling tank, 0.5 to 2 
per cent for activated sludge from a secondary settling 
tank, 2 to 4 per cent for mixtures of waste activated 
sludge and raw sludge taken from a primary settling 
tank and from 3 to 8 per cent for chemically precipi- 
tated sludge. The work of centrifugal dewatering de- 
vices commences at the point at which the work of 
gravity ceases; or (see Fig. 2) on those sludges ranging 
between 8 per cent and 1 per cent solids concentration. 
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Illustrating the Principle of a Centrifugal Machine of 


Fig. 3. 
the Perforated Bowl Type. 


If sludge is removed from a_-settling tank at a slow 
rate, so as to maintain its concentration at the highest 
practicable point, it will for all practical purposes be 
in equilibrium. If this sludge is then subjected to a high 
centrifugal force, the equilibrium will be altered and 
further separation of the liquid and solids will take 
place. Thus a centrifugal clarifier is capable of sepa- 
rating suspensions which will not separate further by 
the force of gravity alone under any condition. 


Types of Centrifuges 


Centrifugal machines are of two general types. Cen- 
trifugal extractors, or dehydrators, have perforated 
baskets. Centrifugal clarifiers have solid drum baskets. 
Centrifugal extraction accomplishes the removal of 
solids from the liquids by discharging the liquid 
through perforated baskets or filters which retain the 
solids. Centrifugal clarification is a process of stratifi- 
cation by subsidence, in which the liquid does not pass 
through a retaining membrane or medium, and separa- 
tion takes place by virtue of the difference in the density 
or specific gravity of the suspended solid and the liquid 
components. The centrifugal extractor or hydro- 
extractor (Fig. 3) generally consists of a vertical or a 
horizontal basket having a perforated side wal! which 
retains the solids and through which the liquids are dis- 
charged into an outer chamber. The dewatered solids 
are then manually or mechanically removed from the 
side wall and discharged from the bottom of the basket. 


Centrifugal clarification is analogous to the operation 
of a settling tank with centrifugal force increasing the 
subsidence value of the sludge particles many hundreds 
of times. The Resines process (Fig. 4), which was 
developed primarily for the sugar industry, gives a 
typical illustration of the action of centrifugal clarifica- 
tion as compared to a settling tank. Liquid enters 
through a pipe which can be considered as the influent 
to a tank and is discharged onto the lower part of the 
rotating solid drum which would be the tank. After 
the drum is filled, additional liquid must travel a sinuous 
path until discharged. During the time of such travel, 
centrifugal force acts on the liquid and the suspended 
solids in the ratio of their respective gravities. About 
two-thirds of the volume of the drum may be considered 
as space for the accumulation of the solids or the sludge 
space, the other third being settling chamber through 
which the liquid flows to the outlet end. The travel 
of the liquid is in a helical course and may amount to 
between 2,000 and 3,000 feet which would be the length 
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of an equivalent settling tank. The type of centrifuge 
shown is comparable to a semi-continuous flow settling 
tank in which the flow of sewage must be shut off 
during the time of sludge removal. Other types of 
centrifugal clarifiers are comparable to (1) fill and draw 
settling tanks, (2) continuous flow, and (3) a combina- 
tion of the two depending on the construction and 
operating features of the machine. 


Evaluations and Ratings of Centrifuges 


In the mechanical dewatering of sludge, expressing 
the sludge in terms of per cent solids concentration, 
rather than the per cent moisture, gives a clearer con- 
ception of the work done by centrifugals. For example, 
the expression 99 per cent moisture naturally means 
99 per cent liquid and 1 per cent solids, and 98 per cent 
moisture would be 98 per cent liquid and 2 per cent 
solids, but it does not indicate sufficiently that the vol- 
ume in terms of bulk or weight in the second instance 
has been reduced by 50 per cent. It is, therefore, con- 
sidered that the proper nomenclature to be used in this 
discussion is the solids concentration of the sludge 
wherein 1 per cent concentration means 1 part of solids 
to 99 parts of liquid and 2 per cent concentration de- 
scribes a sludge having twice the density of a 1 per cent 
sludge, etc. For convenience in reference the term 
“relative volume” will also be used which herein indi- 
cates the volume of sludge at any concentration, ex- 
pressed in terms of the volume having a base value of 
100. This is shown in graphic form in Fig. 2, wherein 
a sludge volume having 1 part solids and 99 parts 
liquid (1 per cent concentration), is designated as 100: 
and, 2 per cent concentration as “relative value” 50, 5 
per cent as 20, etc. The use of this figure quickly gives 
the volume of any sludge concentration in terms of other 
concentrations. For example, 2 per cent concentration 
has a relative volume of 50 as compared to 10 per cent 
concentration having a relative volume of 10. It is 
plain thereby that the latter has one-fifth of the volume 
of the sludge having a 2 per cent concentration. 


Effect of Concentration on Capacities.—It can be 
readily appreciated that the initial density of the sludge 
to be dewatered has a decided effect on the capacity of 
a centrifugal clarifier. In the batch type of machine low 
concentrations mean an increased number of batches. 
In the semi-continuous type of machine low concentra- 
tions either reduces the detention period, resulting in a 
higher solids content in the filtrate, or reduces the out- 
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Fig. 5.—Illustrating the Ratio of Sludge Cake Volume to Dens- 
ity of Sludges Handled and Possible Centrifugal Yields. 


put of the machine in terms of sludge cake. For ex- 
ample, a sludge having 2 per cent concentration has 
twice the volume of one having 4 per cent concentration. 
For the batch type of machine the time of dewatering 
would then be twice as long for the 2 per cent sludge 
as for the 4 per cent sludge. With the semi-continuous 
batch type, the rate of flow through the settling space 
being equal for the two concentrations, again shows that 
the time of loading would be about twice as long for 
the 2 per cent as for the 4 per cent concentration. 


Clarifier Yields——The capacity of a centrifuge is 
determined by its yield, that is the amount of material 
recovered from the sludge computed on the dry basis. 
A typical example of this is shown in Fig. 5, being two 
sludges of different concentrations, wherein it is assumed 
that the cake volume and the solids in the filtrate will 
be the same for the two sludges. In the case of the 
200 pounds of sludge having a concentration of 5 per 
cent and a filtrate containing 10,000 p.p.m. suspended 
solids, the resulting cake (21 per cent solids), woutd 
have a weight of 40 pounds, having been reduced in 
volume by 80 per cent. The yield of the centrifuge 
would, thereby, be 84 per cent based on the dry solids 
content. Taking the same 10 pounds of sewage solids 
(dry basis), in a concentration of 8 per cent, with a 
filtrate also having 10,000 p.p.m. suspended solids, the 
resulting cake (22.9 per cent solids) would have a 
weight of 40 pounds, having been reduced in volume 
by 68 per cent. With 9.15 pounds solids recovered the 
vield would be 91.5 per cent. Another illustration, 
showing the effect of the initial concentration on the 
capacity and yield of a centrifugal clarifier, is given in 
Fig. 6. Here are shown two sludges—‘‘A” having an 
initial concentration of 8 per cent and “B” an initial 
concentration of 5 per cént. It has been assumed that 
both sludges will dewater to the same final concentra- 
tion of 30 per cent solids, and that both sludges contain 
“light solids” in the same amount (namely one-half 
pound) which are not subject to removal by centrifugal 
clarification. The “A” sludge, having 8 pounds of dry 
solids per 100 pounds of sludge, produces 75 pounds of 
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filtrate containing 6,700 p.p.m. (0.67 per cent) sus- 
pended solids and 25 pounds of dewatered sludge cake 
having 7.5 pounds of dry solids and 17.5 pounds of 


water. The sludge has been reduced to one-quarter of 
its original volume and the centrifuge has given a yield 
of 94 per cent. The “B” sludge, having a concentration 
of 5 per cent (5 pounds of dry solids per cwt.) pro- 
duces 85 pounds of filtrate having 5,900 p.p.m. (0.59 
per cent) of suspended solids and 15 pounds of de- 
watered sludge cake containing 4.5 pounds of dry solids 
and 10.5 pounds of water. The sludge has been reduced 
to 15 per cent of its original volume and the centrifuge 
has given yield of 90 per cent or has recovered nine- 
tenths of the dry solids present in the original sludge. 


Capacities in Terms of Dry Solids.—In view of the 
foregoing variations in sludge, their characteristics, 
types, initial concentration, etc., and the various types 
of centrifugal clarifiers, it is exceedingly difficult to 
formulate any definite expression to evaluate and rate 
this type of sludge dewatering equipment in terms of 
comparative capacities. To rate the machines on the 
basis of volume or weight of sludge input would not be 
fair as this would not take into consideration the initial 
concentration of the sludge. Rating the machines on the 
basis of dewatered sludge output does not take into con- 
sideration the initial and final sludge concentration. Both 
the capacity and the power requirements are further 
influenced by the dryness required in the sludge cake. 
For instance, to raise the solid concentration in the 
sludge cake from 30 per cent to 40 per cent may require 
half again as much power as is required to increase it 
from 8 per cent to 30 per cent. It would, therefore, 
appear that the only logical basis for rating centrifugal 
clarifiers is on the basis of dry solids input and output; 
and, further, differentiating between the kinds of sludge 
handled. 

Another factor, having a bearing on the capacity re- 
quired for the mechanical sludge dewatering equipment, 
is the operating time of the machines. While the vol- 
ume of sludge produced per day in the treatment may 
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Fig. 6—Another Aspect of Centrifuge Loadings and Yields— 
Showing the Value of Pre-Concentration of Sludges. 
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vary to some extent, the capacity of the dewatering 
equipment must be based on a certain maximum rate. 
If it is assumed that the maximum rate of sludge pro- 
duction would be 48,000 gallons per day, the dewatering 
of this in a 24-hour period would be at the rate of 
2,000 gallons per hour. For eight-hour operation only 
there would be required at least three times the cen- 
trifugal capacity needed for 24-hour operation. 


Applications of Centrifugal Clarifiers 


Dewatering of sewage sludge by means of centrifugal 
clarifiers has the promise of being an inexpensive and 
simple method for increasing the concentration of fresh 
sludges from say 3 to 8 per cent to above 40 per cent. 
Sludge containing approximately 30 to 35 per cent of 
dry solids is similar to moist earth and can be readily 
shoveled—and such a concentration places it below what 
may be termed the “critical” moisture content, that is to 
say, under the point at which putrefaction is an active 
condition. By reducing the moisture content to this 
point many days are required before it can become 
active and concentrated fresh raw sludge can be stored 
and handled for a considerable Inegth of time without 
causing undue nuisance because it will act like ordinary 
fresh sludge. 

Manner of Installing and Operating.—The manner 
in which centrifuga! clarifiers should be installed and 
operated is a question which, in the absence of definite 
operating results, merits considerable attention. In the 
type of machines now built for this purpose it is essential 
and almost imperative, for proper operation, to endeavor 
to maintain the initial concentration of the entering 
sludge at a constant figure, as otherwise the controls 
must be constantly readjusted to meet the variations in 
concentration. Thickening of the sludge is also bene- 
ficial as the required capacity, reflected in drum volume 
for the true batch type (in settling and cake volume for 
semi-continuous type) is thereby increased. This can 
be readily demonstrated in wasted activated sludge. 
Coming from the tank this may have a concentration of 
say 1 per cent, which if increased by thickening to 2 
per cent, will reduce the volume to be handled by 50 
per cent. Such a reduction will naturally reduce the 
working time of the centrifugals and thereby effect con- 
siderable savings in power costs. This thickening also 
applies to raw sludge but to a lesser extent. 

For installation of centrifuges dewatering raw sludge, 
present developments indicate that the sludge should 
flow or be pumped into a storage tank placed at such an 
elevation as to allow gravity feed to each machine. 
The tank or tanks should be provided with decanting 
devices to draw off any supernatant liquor which may 
accumulate. A power driven agitator should be installed 
to keep the sludge in constant circulation to give a 
uniform concentration to the sludge flowing to the 
machines. Concentration devices are of benefit, but 
conditioning of the sludge prior to dewatering has not 
proven to be of material aid in the separation of the 
solids. The filtrate from the centrifugal can be piped 
to a sump from which it can be pumped out and re- 
turned to the raw sewage. Should the suspended solids 
content of the machine effluent be above the allowable 
limit for plant loading, the filtrate can be discharged 
into a conditioning tank wherein coagulating chemicals 
can be added for the precipitation of the solids. The 
dewatered sludge cake can be discharged onto belt con- 
veyors, or properly designed screw conveyors, and 
transported to its ultimate point of disposal. 

Effect of Machine Effluent on Treatment.—A very 
important factor in the application of centrifugal clari- 
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Fig. 7—Sketch of Layout for Pre-Thickening of Sludge and 
Centrifugal Effluent Handling. 


fiers to the dewatering of sludge may be the effect of 
the filtrate on the operation and treatment results in the 
plant. The filtrate from centrifugal clarifiers may have 
a suspended solids content and a B.O.D. many times 
that of the raw sewage and its return to the raw sewage 
may have a deleterious effect on the treatment of the 
sewage. The solids content and the B.O.D. of the 
filtrate depends largely on the kind of and the charac- 
teristics of the sludge being dewatered. If the raw 
sludge is stale and septic the filtrate will have a high 
solids and B.O.D. content, whereas a fresh raw sludge 
will dewater more readily with a consequent lessening 
of the solids and the B.O.D. In waste activated sludge 
dewatering, the filtrate is comparatively clear and has a 
low B.O.D. The same holds true for chemically pre- 
cipitated sludge if it is dewatered while it is still fresh. 
A mixture of waste activated sludge and raw sludge 
approaches the conditions applying to raw sludge and 
for all practical conditions should be classified as such. 
Due to the action of chemical flocculation and biological 
flocculation (activated sludge process) and the inherent 
nature of the two systems, the return of filtrate, derived 
in the dewatering of waste chemical or activated sludge, 
does not build up “fines” in the system. The suspended 
solids in the filtrate from these two kinds of sludge 
coagulate and settle out even more rapidly than the 
effluent from the aeration or the chemical flocculation 
tanks. 


Effect of Ether Solubles.—In the operation of cen- 
trifugal clarifiers, grease being lighter than the liquid 
and sludge particles, collects on the inner surface of the 
drums and with some types of machines is discharged 
with the filtrate. The ether-soluble matter of average 
domestic sewage ranges between 40 and 50 p.p.m., cor- 
responding to between 300 and 400 pounds (dry basis) 
per million gallons, the amount removed varying depend- 
ing largely on the method of treatment used. In plain 
sedimentation a considerable part of the ether-solubles 
is contained in the non-settling lighter sludge particles 
passing out with the effluent and the amount actually 
retained in the settled sludge probably ranges between 
20 and 40 per cent. In activated sludge and chemical 
flocculation and precipitation plants this may be in- 
creased to between 30 and 80 per cent. The analyses 
of various. sludges indicates that the ether-soluble con- 





















tent may range between 8 and 20 per cent of the total 
solids (dry basis). In centrifugal dewatering the speed 
of the machines sets up a high air velocity inside of 
the drum with the result that minute air bubbles are en- 
trained in the grease and decreases its specific gravity. 
It gives a frothy appearance to the filtrate and is partly 
the indirect cause of the high suspended solids content 
and high bio-chemical oxygen demand of the filtrate. 


Handling Raw Sludges.—In the dewatering of raw 
sludge, mixtures of raw and waste activated sludges and 
digested sludge, the filtrate has a comparatively high 
suspended solid content (5,000 to 10,000 p.p.m.) and 
means must undoubtedly be provided for its reduction. 
This can take the form of an installation such as shown 
diagrammatically in Fig. 7, which is proposed for the 
Collingswood plant and after considerable research and 
experimental work by J. S. Pecker. Raw sludge from 
the primary settling tank, plus waste activated sludge 
from the secondary settling tank, will be piped to a 
thickener and skimming tank which will have a detention 
period of about 8 hours. This tank will be provided 
with decanting devices to remove supernatant liquor, 
skimming arms to remove the floating scum and grease 
and sludge scraper arms to concentrate the sludge prior 
to its discharge to the centrifugal clarifier. The filtrate 
from the centrifugal clarifier will be piped back to the 
thickening tank where the settleable solids will be mixed 
and concentrated with the sludge going to the centrifuge, 
the scum and grease at the surface of the thickener will 
be skimmed off and the supernatant liquor returned to 
the incoming raw sewage for subsequent treatment. 
Prior to the return of the centrifuge filtrate to the 
thickening tank either lime or chlorine will be added 
as it has been found that the addition of either or both 
of these two will assist the settling of the solids and 
will materially reduce the B.O.D. of the liquor returned 
to the raw sewage. 


Handling Activated and Chemical Sludges.—In the 
dewatering of waste activated sludge, or chemically pre- 
cipitated sludge, concentration tanks should be used 
ahead of the centrifugal machine. These should be 
equipped with decanting valves and scrapers for the 
thickening of the sludge and the centrifuge filtrate piped 
back to the thickening tank. The economy of dewater- 
ing waste-activated alone is problematical. With initial 
concentrations of 1.5 to 3 per cent the highest final 
concentration accomplished by centrifugal clarifiers at 
the present time is about 15 per cent. It would, there- 
fore, appear that the economic application of centrifugal 
clarifiers to the dewatering of waste activated sludge 
is limited to installations where all of the sludge is to 
be digested. Therein the machines may be used to 
useful purpose in reducing the volume of the waste 
activated sludge going to the digesters. This would 
permit a higher concentration of solids in the digestion 
tank, facilitate digestion and reduce the volume of 
supernatant liquor returned to the sewage. 


Handling Mixtures of Sewage and Garbage 
Sludges.—During the past several years considerable 
research and experimental work has been done on the 
dumping of ground garbage into the sewer system and 
the disposal of this in conjunction with the sewage 
sludge. Sufficient operating data are not available to 
determine what effect the inclusion of the garbage will 
have on the treatment and disposal of the combined 
garbage and sewage sludge. While present results indi- 
cate that this mixture can be digested, added tank 
capacity must be provided, greater seeding material used 
and proper temperatures maintained. A higher degree 
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of control must also be used to prevent foaming in the 
tank. 

Centrifugal dewatering and incineration of the raw 
mixture of garbage and sewage sludge has decidedly 
attractive possibilities. 

[Part II of this article will appear in our next issue 
as the concluding installment.—Ed. | 
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The Handbook of Applied Mathematics 
(Review ) 

_The second edition of the “Handbook of Applied 
Mathematics,” edited by Martin E. Jansson, C.E., and 
published by D. Van Nostrand Co., New York City, 
contains 754 pages of handbook material of considerable 
usefulness to the practical and professional man alike. 

For example, this very complete manual starts with 
a variety of mathematical tables, short cuts in calcula- 
tions of the kind needed in practical design, computa- 
tions and repair work. Then follows an illustrated 
chapter on mechanics and physics (gears, pulleys, levers, 
etc.) with typical problems stated and solved as a guide. 
Considerable space is devoted to water piping, plumbing 
and heating design in buildings, illustrating poor vs. ap- 
proved design. The chapter on applied electricity, 
motors, wiring, electrical code specification, batteries, 
and the like (with the customary typical guide problems 
and calculations) is especially complete. Other chapters 
deal with construction, ordering of materials, computa- 
tion of masonry and concrete work, lathing and plaster- 
ing, carpentry and building, painting, plumbing and 
heating, sheet metal work, excavation and foundations. 
Here, as elsewhere, sample problems given are worked 
out step by step to make them clear. Still other chap- 
ters cover radio; machine shop methods ; equipment and 
calculations ; automotive shop practices ; business mathe- 
matics, with interest tables, etc.; accounting and book- 
keeping methods. 

This second edition of the Handbook of Applied 
Mathematics should more correctly be named “Every- 
man’s Handbook’; for, between the front and back 
covers of this highly useful reference book of 754 pages, 
there is something for practically every one. 

The publishers have combined two volumes into one 
and are offering the new and enlarged edition, on a 10 
day free examination basis, for $6.00. This book can 
also be ordered through WATER WorKS AND SEWERAGE, 
155 East 44th St., New York City. 


v 
Chester Engineers 
Return to Old Firm Name 


Notice has come from the engineering offices of Ches- 
ter, Laboon, Campbell, Davis & Bankson, of Pittsburgh, 
Pa., announcing withdrawal of John F. Laboon from 
the firm. 

The remaining members of the above firm will hence- 
forth conduct the business under the simplified name— 
“The Chester Engineers”—which is essentially the same 
name by which the firm was known prior to reorganiza- 
tion about a year ago. 

The retiring member, John F. Laboon, is withdraw- 
ing in order to devote his entire time to his position as 
Director of the Department of Highways, Bridges and 
Tunnels of Alleghany County, Pa., with offices in Pitts- 
burgh. 
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KENTUCKY-TENNESSEE SECTION A. W. W. A. 
HOLDS BANNER MEETING 


N Kentucky’s blue-grass surrounded city of Lexing- 

ton, the home of the world’s finest and fastest 

horses, where now lives the greatest of them all— 
Man O’ War—and a score of Derby winners, the Ken- 
tucky-Tennessee Section of American Water Works 
Association held its banner meeting March 23rd, 24th 
and 25th. 

The official registration was 114 with many more at- 
tending the Stag Dinner given by the Lexington Water 
Company and the dinner dance of the evening follow- 
ing. The afternoon of the last day was devoted to golf 
and a tour of the more famous of the many rich horse 
farms that surround the metropolis which can boast the 
earliest (1826) American race track, the best looking 
women, and the fastest horses in the world. The privi- 
lege of being just a stable-boy around such fine horse- 
flesh would thrill this writer. And, also, to live amongst 
such fair ladies, as boasts the Blue-Grass State, is a 
combination that just can’t be beaten. 


F. C. Dugan Resigns 
F. Clark Dugan, State Sanitary Engineer of Ken- 
tucky, who with W. S. Cramer of Lexington (a past 
president of A.W.W.A.), and a handful of water works 
superintendents organized the Kentucky-Tennessee Sec- 
tion and served as its secretary during the 11 years 
of its existence, resigned during the meeting. He was 





L. S. Vance, Louisville, 
Retiring Chairman 


Roy J. Morton, Nash- 
ville, Chairman-Elect 
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given a vote of appreciation and was presented with a 
handsome cocktail set. The Executive Board later an- 
nounced the selection of H. D. Schmidt, Associate State 
Sanitary Engineer of Tennessee, as the new secretary. 

Officers named for the ensuing year are: 

Chairman—Roy J. Morton, State San. Engr., Nash- 
ville, Tenn. 

Vice Chairman—E. E. 
Water Co., Lexington, Ky. 

Sec’y.-Treas.—H. D. Schmidt, Asso. State San. Engr., 
Nashville, Tenn. 

Trustees—C. M. McCord, General Sup’t. Water De- 
partment, Memphis, Tenn.; Hal Arnold, Sup’t., Madi- 
sonville Water Works, Madisonville, Ky. 

John J. Quinn, Sup’t. Filtration, Knoxville, Tenn., 
continues as the Section’s representative on the Board 
of Directors of A.W.W.A. 

Chattanooga, Tenn. [and “Al.” Porzelius, Manager, 
Chattanooga Water Co.] were the successful contestants 
for the 1937 meeting of the Section. So, to Chatta- 
nooga in 1937. 


Jacobson, Engr., Lexington 


Section Takes Up Question of Operator 
Licensing 


Amongst the resolutions passed by the Section was 
an important one, which came as the result of a discus- 
sion of Operator Licensing Acts as a protection to faith- 
ful and experienced Water Works Operators by Linn 
H. Enslow, Editor of WATER WorKs AND SEWERAGE. 
The resolution calls for the establishment of a com- 
mittee whose duty it becomes to study the matter of 
Operator Licensing for Kentucky and Tennessee and 
reports with recommendations at the next annual meet- 
ing in Chattanooga. 


Technical Sessions 

(Chairman, L. S. Vance—Presiding. ) 

The meeting was opened with a few well chosen 
words of greeting and encouragement from Mrs. C. 
Cecil Cantrill, Commissioner and Mayor of Lexington 
(pro-tem) who proved a worthy pinch hitter for Mayor 














Cantrill, 

Mayor 

Glad _ the 

days of toting water 
are gone 


Fred E. Beck, General 


Mrs. Cecil 
Lexington’s 
(pro tem). 


Manager, Lexington 

Water Company, Din- 

ner Host — Ruled Out 
Speeches 


Reed Wilson who returned later to extend greetings at 
the dinner given by the Lexington Water Company. 


Beekman C. Little, Sec’y., of A.W.W.A., then re- 
ported on “The State of the Association” and plead for 
a greater participation of Water Works Operators in 
the work of the Association, the securing of more man- 
agers and superintendents as members and election to 
the Board of Direction of A.W.W.A. of more actual 
operators of water works. Mr. Little also read timely 
excerpts from an article by Miss Jane Rider (former 
State Sanitary Engineer of Arizona) “On Attending 
Conventions.”—|WaTER WorKsS AND SEWERAGE for 
May 1932.] 

The opening paper was that by R. R. Harris, Ass'’t. 
Engineer, Kentucky Department of Health, which dealt 
with “Relations of the Health Department to the 
Water Works Profession,” in which he stressed the 
value of frankness and an attitude of partnership be- 
tween water works operators and State Sanitary En- 
gineers. In discussion, Roy J. Morton, State Sanitary 
Engineer of Tennessee, pointed out the value that 
Health Department engineers could be, and had been, in 
supporting’ water works officials attempting to secure 
funds for needed improvements. The highest service 
of the State Health Department was that of promoting 
knowledge (Short Schools, bu!letins, meetings, etc.) as- 
sisting in emergencies, providing advisory service. And, 
with it all, never forgetting the partnership aspect. Mr. 
Morton commented that operators who hesitate to re- 
quest assistance do not fully appreciate the desire and 
readiness of Health Department engineers to assist in 
connection with improvements, new projects and emer- 
gencies. 

“The Construction of Small Water Systems”—J. S. 
WATKINS, Consulting Engineer, Lexington, Ky. 

Mr. Watkins, in a thorough and masterful manner, 
reviewed the process of putting through a small com- 
munity water system from the bond election through 
the preliminary survey, design, financing, construction 
and operation: 

The importance and economy of sound engineering 
in selecting sources of supply and studying economics 
in design and layout of the system were admirably pre- 
sented. Likewise, the importance of employing only 
experienced or trained operators and the desirability 
of engineer-supervision dfiring the first 6 months’ oper- 
ation at least. In respect to filter performance, the wash- 
ing was generally deficient and to him the surface-wash 
developed by Baylis in Chicago seemed to be the most 
economical and practical corrective that had appeared. 
Among others, the new Covington, Ky., plant was being 
equipped with surface-wash grids for use with but a 
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10 inch per min. vertical wash rate, the balance of the 
water being applied as surface wash. Also, he con- 
sidered mechanical flocculating equipment possible even 
more important in small than in the larger plants. 

Concerning pumping of small supplies; the use of 
large capacity pumps, with ample storage facilities in 
tank or reservoir and clear water well sufficient to allow 
periodic pumping during hours of low cost off peak 
power, successfully cut the major operating cost. Land- 
scaping and beautification of water works properties 
paid dividends in good-will which impressed him as be- 
ing more essential in small towns than in the larger 
communities. Attractive plants had a distinctive value 
to the prestige of the designing engineer as well as to 
the operator and the local water works authorities. 

As to the costs of providing a modern small system 
the record of P.W.A. projects in Kentucky and Ten- 
nessee had shown a variation between $46.00 and $64.00 
per capita. Costs of water treatment had varied be- 
tween $5.20 and $17.00 per m.g. Interestingly, in the 
case of filter plants, the maximum spread in costs on 
a design capacity basis (including the smallest and 
largest), had been but $10,000—i.e., between $30,000 
and $40,000 per M.G.D. 


Note—In the limited space available we regret that 
full justice could-not be done Mr. Watkins’ excellent 
treatise.—Ed. ) 

Howarp K..BeEtt, Consulting Engineer, Lexington, 
Ky., in presenting a prepared discussion, stated that in 
his opinion small treatment plants should not be elab- 
orately designed for precision treatment; but, at any 
cost should be as flexible and fool proof as possible. 
The use of circular basins of steel (concrete floors) 
constituted economical small plant construction for fil- 
tration and storage. For improved appearances a brick 
veneering had served the purpose. He discussed im- 
portant considerations in water supply intake design. 
For raw water pumping stations a mobile pump unit 
on a truck run out on a trestle above the river (flexible 
rubber suction hose) had proved to possess practical 
merits for flashy streams and those subject to high 
flood waters. Mr. Bell called attention to the new Jewell 
system of filtration and washing which seemed to pos- 
sess distinctive merits. 

L. H. Enstow, Editor WATER WorKs AND SEWER- 
AGE, in commenting on the poor filter-bed condition 
usually prevailing in small plants, felt that there was 
real need for a fool-proof filter design, in which there 
would be no chance of bed inversion. Experiments 
under way at Chicago’s Experimental Filter Plant in- 
volved the adaptation of a false bottom made up of hard 





E. E. Jacobson, Chief F. Clark Dugan, Re- 
Engineer, Lexington signed after 11 years 
Water Co. Arranged as Secretary. To him 
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“Jake” first Vice Presi- 
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The Why of Paducah's Pure Water 


Miss Lois Sutherland says she’s only the Treasurer of Paducah’s 


Water Works—We hear, she’s really the No. 1 “man.” L. R. 

Howson, of Chicago, is Paducah’s consultant of long standing. 

Earl Mitchell, young and capable Supt. of Filtration, likes his 
boss 


burned porous plates, similar to but coarser grained than 
those used for air-diffusion in sewage treatment. The 
customary and troublesome layers of gravel being left 
out, there was no chance of bed inversion resulting from 
the common causes. Although more costly than the 
generally employed systems of filter underdrainage, the 
added expense could be readily justified if the tests 
at Chicago, Denver, Grand Rapids, Marmaroneck, N. Y., 
and elsewhere, proved the new design practical. In new 
construction the permissible reduction in the depth of 
filter and flow-line elevation should considerably more 
than offset the cost of the diffuser plate bottom—not 
to mention the savings in maintenance and pumping 
costs at the reduced head. 

“Well Water Systems in Tennessee and Kentucky 
—T. M. Racspate, Layne Central Co., Memphis, Tenn. 

In his paper, Mr. Ragsdale discussed the possibilities 
of water supply development involving deep wells in 
various geographical sections of Kentucky and Ten- 
nessee and the relative yields to be anticipated. He 
stressed the need for ample preliminary investigation 
before reaching decisions as to selection of type and 
location of wells and likewise, what water treatment 
was to be required. Above all, he stressed the indis- 
pensability of experience in putting down and develop- 
ing wells, and advisability of consulting advice in the 
general plan, and covered briefly the modern methods 
and improved materials used in well construction. 

C. M. McCorp, Superintendent of. Water, Memphis, 
Tenn., questioned by the Chair, replied that the Mem- 
phis wells were seemingly unaffected by one drought 
year and had a normal life of 10 to 20 years. What 
caused the variance in depreciation was the subject of 
a study under way. 


” 





Louisville's Three Horsemen 
In the center is the big-boss, Jos. D. Scholtz, Pres., Louisville’s 


City Owned, Commission Governed, Water Company. Left— 
W. H. Lovejoy, long-time Supt. of Filtration. Right—Clem A. 
Gallagher, resourceful Supt. of Meters and Services 
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Effect of PWA on Water Works 


Improvements 


“The Effect of P.W.A. on Improvement in Water 
Works”—Roy J. Morton, Chief Engineer, State De- 
partment of Health, Nashville, Tenn. 

Mr. Morton in reviewing water supply improvements 
under the P.W.A. program in Tennessee stated that 
P,W.A. assistance plus legalization of Revenue Bond 
type of public utility financing had resulted in water 
works installations forging ahead rapidly. Especially 
important had been the new systems for small towns. 
Of considerable importance had been the necessity of 
building, financing and operating the new works as 
utilities with a minimum of political domination. Ap- 
proved, at present, were 23 new systems and 6 major 
extensions. Mr. Morton said that a style had been 
set and many communities would go through with water 
works projects after having been too late to receive 
P.W.A. grant in 1935. Indirect benefits included the 
closer contact provided between municipalities and the 
State Department of Health and a better appreciation of 
the value of consulting engineers on small projects. 

GEORGE SAGER—PWA Director for Kentucky stated 








"Supers" All—And Good Ones 


C. M. McCord, Memphis Water Dept.; Al F. Porzelius, Chatta- 
nooga Water Co.; W. H. Johnson, Harrodsburg (Ky.) 


that under PWA 30 new Kentucky water supplies had 
gone in during 1933 and 1934; during 1935 only two. 
In approving projects now, chlorination of all well! sup- 
plies was being required regardless of any assumed 
safety of the well. Specifications were carefully watched 
to insure free competition, but no review was made to 
check design. 

“Unified Accounting for Water Utilities’— Harry 
Boccs, Hendrick and Boggs, Accountants, Indianapo- 
lis, Ind. 

Mr. Boggs, in stressing the sound economy of mod- 
ern improved methods of accounting, paid high compli- 
ment to the Kentucky Utilities Commission on its new 
requirements pertaining to public utility accounting. In 
this the safer accrual method of accounting, rather than 
the cash method, was required. He suggested that all 
water works adopt the improved unified system offered 
by the Commission and thereby learn what assets the 
water utility actually has and the true cost of the service 
rendered. It was to him as important to stop “financial 
leaks”’ as it was water leaks and likewise to have avail- 
able convincing data and proof when it came to request- 
ing funds for betterments, extensions and rate revisions. 

“Water Supplies and Their Improvement by Soft- 
ening”— Cuas. P. Hoover, Consu!tant in Water Treat- 
ment, Columbus, O. 

Mr. Hoover in his inimitable style reviewed some of 
the existing qualities of water in its three phases—vapor, 
liquid, sofid. He then traced the important and histori- 
cal development of public water supplies, illustrated with 
lantern slides. Mr. Hoover next, launched into a gen- 


















eral discussion of softening of water involving the basic 
principles and chemical reactions of the lime-soda and 
zeolite processes which he demonstrated. Later he dis- 
cussed the selection of the proper and most economical 
process of softening in which he stated that the lime or 
lime-soda method was indicated when the water car- 
ried any appreciable turbidity. Where the water was 
clear the zeolite process had the advantage of lower first 
cost, less space required and in being subject to auto- 
matic operation. Also, when the permanent hardness 
(sulphates, chlorides) predominated, then the Zeolite 
plant operating costs became less than lime-soda. 

In reply to questions, Mr. Hoover replied that the so- 
called soluble soaps (sulphonated ails) which lather in 
hard waters were too costly to be considered as a sub- 
stitute for water softening. Likewise the meta-phos- 
phate “Calgon” which had been introduced as a soften- 
ing agent was too costly to be considered as a substitute. 
To another question: The lime-soda process was effec- 
tive in reducing total hardness to 2 grains per gallon, 
whereas, a combination of lime-soda and zeolite in many 
cases proved the most flexible and economical method of 
securing various degrees of softening. 


Advances in Water Works Practices 


“Advancement in Water Works Design and Prac- 
tices’—Louts R. Howson, Consulting Engineer, Chi- 
cago, Ill. 

In an excellent review of trends and modern develop- 
ments in water supply engineering and treatment, Mr. 
Howson recalled that probably the earliest adaptation of 
dry feeding of chemicals was accomplished with a home- 
made feeder built at the Paducah, Ky., filtration plant 
in 1904. The present day demand in dry feeding de- 
vices was for the newer gravimetric control which in- 
volved feeding by weight, rather than by volume. Han- 
dling and storage of chemicals had been materially sim- 
plified, made more economical and essentially dustless, 
by adaptation of air-veyor equipment for handling bulk 
chemicals from car to bins to feeder hoppers. Real 
savings in cost of chemicals had resulted. 

In the highly important matter of efficient preparation 
of raw waters a marked stride had been made in im- 
proved coagulation, economy of chemicals, reduced fil- 
ter loadings, longer runs, and a more consistent and 
higher quality of effuents. Such had been accomplished 
by adaptation of flexible mechanical mixing and floccu- 
lating devices, involving rapid distribution of chemical 
followed by slow mechanical agitation to agglomerate 
floc particles into quick settling masses. The horizontal- 
shaft “flocculator,” developed at the Richmond, Va., 
plant, had proved its worth and since had been adopted 
by several important plants. Along with gravimetric 
feeders and air-veyor equipment it had been incorpo- 
rated in the new Milwaukee plant. 

In filter bed cleansing the high-velocity wash had not 
solved the mudball and hard spot problem. What ap- 





A. P. Learned, Black & Veatch, Engrs., Kansas City, Mo.; 
J. S. Watson, Lexington, Consulting Engineer; W. J. Eldridge, 
Du Pont’s Chemist, Old Hickory, Tenn. 
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H. D. Schmidt, Tenn. Dept. of Health, Nashville (New Secre- 

tary of the Section); R. R. Harris, Ky. Dept. of Health, Louis- 

ville; Martin Flentje, Community’s Supt. Purification, at home 
in Lexington or Greensburg, Pa. 


peared to be the most practical scheme proved to date 
was the Baylis lateral surface sand wash provided 
through a pipe grid suspended in the upper sand. A low 
rate upward wash just sufficient to liquefy the sand bed 
allowed the lateral jets to scour the dirty upper sand 
free of sticky accumulations. Developed by Baylis at 
the Chicago Experimental Filter Plant, the system had 
proven so effective at Kenosha and Racine that it had 
been included in the Milwaukee plant. The cost had 
been nominal at $200 per mg. plant capacity. (The new 
plant at Covington, Ky., designed by J. S. Watkins of 
Lexington, is likewise being equipped—Ed.) Mr. How- 
son also called attention to a system of surface sand 
wash and subsurface filtration recently developed and 
patented by Ira M. Jewell of Chicago. 


In taste and odor control Mr. Howson warned against 
attempting to cut corners and save a few dollars at the 
expense of consumer good-will, if not a change of plant 
management and operating force. Consumers were not 
interested in alibis or explanations and therefore fre- 
quent testing at the plant for signs of taste or odor 
occurrence was cheap insurance at whatever it cost. 
When realizing that the cost of applying powdered car- 
bon to 250,000 gals. of water was not more than the 
price of a 5 gal. bottle of spring water, there seemed to 
be ample justification for its usage to avoid even minor 
tates. Not minimizing the value of taste prevention 
measures, such as coppering and ammonia-chlorine treat- 
ment, none the less activated carbon was the most suc- 
cessful and immediate cure available and its continuous 
use was justified where sporadic bad tastes, or even off- 
tastes, were encountered. To his mind sterility and pal- 
atability could not be over-stressed as primary consid- 
erations in water supply practice. Alibis for foul tastes 
were rapidly failing to satisfy the public and hardly ex- 
cusable with modern methods now available. 

In administration, management and operation, the 
Commission form of management had proved its merits 
in combining the good features of both public and pri- 
vate management. The high calibre of members of 
Water Works Commissions had made for sound financ- 
ing and business-like management and operation. Effi- 
ciency in meterization practices had been on the increase 
as had the resultant water. It was his opinion that at 
least 50 per cent of the unaccounted for water could be 
accounted for by running down defective or tampered 
with meters. 

Picturizing the effectiveness of modern plant beautifi- 
cation by slides, Mr. Howson recited several instances 
in proof that beautification was not alone impressive in 
the public’s eye but had also loosened their pocket-book 
strings. Plant beautification was plainly “good-business”’ 
in public as well as privately operated utilities. And, 
better operation was a by-product resulting from pride. 


Water Works and Sewerage—A pril, 1936 



























































































122 





A. P. LEARNED, Black & Veatch, Engrs., Kansas City, 
Mo., in‘vivid discussion, considered the engineer’s major 
function to be that of assembling and adapting the best 
in available methods and equipment to their most effec- 
tive use technically and economically. It was his job 
to keep abreast of improvements and evaluate such be- 
fore designing and assembling a plant. Thereafter it 
was the operator’s duty to make the best use of modern 
methods and equipment; to better their qualifications 
and keep abreast by attending short-schools, by study 
and reading those leading technical magazines which had 
been so markedly improved in recent years. Security 
of position and advancement would automatically come 
to the operator who takes his work seriously. The 
world would soon know about jim. Operators attend- 
ing meetings should not be afraid to ask questions of 
any and all who might help them. The younger gen- 
eration had less fears than the older and learned much 
by asking questions. An operator could likely gain lo- 


cally by cultivating the high school chemistry teacher. 
Get him interested in the water treatment plant and do 
Suggested, Mr. Learned ; 


not hesitate to ask his advice. 


KENTUCKY-TENNESSEE SECTION A. W. W. A. 












and pictured equipment used to determine as little as 
1/100th of a part of turbidity. 

With the flocculators a 65 min. settling basin period 
semed to be ample, if position of mud deposits and tyr. 
bidity of the applied water was a criterion. Especially 
interesting was the fact that 40 minutes of basin Capacity 
could be given over to the flocculating equipment and 
still have more than ample settling capacity remaining, 

W. M. Lovejoy, Sup’t Filtration, Louisville, Ky. 
basing his remarks on experiences with the Louisville 
flocculators, stressed the value of initial chemical dis- 
tribution by the rapid mix, which could not be compen- 
sated for in the succeeding flocculating stage. The ef- 
fect of suspended floc recirculation by horizontal paddle 
rotation was also not to be overlooked, the Louisville 
flocculators producing best results at a blade (periph- 
eral) speed of 60 ft. per min. In addition to cleaner 
filter beds and longer runs an average 20 per cent re- 
duction in chemical cost had been credited. The princi- 
pal difficulty had been the piling up of sludge just be- 
yond the flocculators resulting in a deposition of 80 per 
cent of the sludge on 40 per cent of the basin floor, As 





(1) Gerry Kavanagh, Wallace & Tiernan Co., Knoxville; (2) 


Miss Cooper, Lexington’s Water Co.; (3) H. N. “Half-Pint” 


Jernigan, Wallace & Tiernan Co., Lexington, who helped “Jake” put over the “Show”; (4) Clark Cramer, Lexington Water Com- 
pany’s Supt. Filtration; (5) John Quinn, Knoxville’s Supt. Filtration and Director of A. W. W. A.; (6) Beekman Little, Secy. 


of A, 


you may be surprised at his genuine interest and help 
in your problems, not to mention the good that comes 
from publicizing the plant through teachers and the 
younger and impressionable generation. 


“Improvements in Coagulation”—W. 
Chemical Engineer, Du Pont 
Hickory, Tenn. 

Mr. Eldridge recounted experiences at the Old Hick- 
ory plant in improving water treatment to produce the 
high quality of supply requisite in Rayon production. 
Chief amongst these improvements had been the me- 
chanical flocculating equipment supplied by the Dorr Co. 
and supplemented by the lateral mechanism for frequent 
automatic sludge removal from the basins. Marked had 
been the greater uniformity of chemical control in treat- 
ing waters of changing qualities, turbidity and alkalinity. 
The effect of the 40 minutes of mechanical flocculation 
following the rapid short mix had been to eliminate the 
careful adjustment of pH and the bothersome effects of 
temperature changes on coagulation. The result was a 
less exacting chemical control and dependability on plant 
performance, not to overlook the incidental saving dur- 
ing the past year of 2342 per cent of the chemical cost 
and value of the wash water saved. The use of artificial 
alkalinity (soda ash) had since been discontinued and 
it looked now as if a 33 per cent saving in coagulant 
would likely result in 1936. The success of the first 
unit had justified equipping the whole plant. Speed 
variations on the horizontal paddles were varied between 
1.4 and 3.7 r.p.m. to suit changing conditions as indi- 
cated by flocculation tests with the laboratory stirring 
equipment pictured on the screen. He also described 
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J. ELDRIDGE, 


Rayon Company, Old 


W. W. A., but Miss Cooper collected his registration fee just the same. 


to costs, maintenance had averaged. 4 cents per mg. 
($150.00 yr.) whereas the definite savings ($5,000 per 
year for coagulant) would pay for the insta!lation in 
3 years. Additional items of economy in filter mainte- 
nance and operation were difficult to evaluate, but had 
been none the less appreciable. Mechanical treatment 
had largely negatived the previous importance of re- 
finements in chemical control. 

“Aeration, Odor and Carbon Dioxide Removal’— 
MartTIN E. FLENTJE, Sup’t of Purification, Community 
Water Service Company, Greensburg, Pa. 

Mr. Flentje discussed the performance of various 
types of aeration devices and quoted their efficiencies. 
For odor remova! it seemed that diffused air in fine 
bubbles was the most effective process whereas a riffle 
aerator reduced odors about 25 per cent only. For car- 
bon-dioxide displacement the spray nozzle type produced 
75 to 90 per cent removal; cake trays in tiers (rate 20 
to 50 g.p.m./sq.ft. surface) 50 to 80 per cent; riffle and 
cascade types 40 to 45 per cent; diffused air (15 min. 
period) 75 per cent or better. 

In emergencies diffused air was the easiest and quick- 
est to apply; required only 1 K.W. power per m.g. for 
15 minutes of aeration; could be used in conjunction 
with coagulation. Spray type aerators had the disad- 
vantage of raising dissolved oxygen content (increased 
corrosion) ; also, spray blowing nuisance and evapora- 
tion. 

L. H. Enstow told of his experiences while in Pan- 
ama in developing a step type aerator in which the treads 
were sloped sharply backwards to the riser. This caused 
the falling water to rebound upward and much of it to 
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fall back to the same step before dropping to the next 
lower one. Thereby the result was in effect a double 
aeration of a considerable part of the water. The higher 
the rate down this “leaping-step” aerator, the more effi- 
cient was the turbulence and the aeration effect. It 
proved a marvelous flash mixing device and coagulant 


economizer. 
Meter Maintenance 


“Meters, Maintenance and Installation”—C.em A. 
GALLAGHER, Sup’t of Meters and Services, Louisville 
(Ky.) Water Co. 

Mr. Gallagher recounted experiences and practices de- 
veloped in Louisville resulting from a detailed and ex- 
haustive program of meter replacements, testing and 
repairs. The average cost of 50 cents per meter for 
changing, overhauling and double testing, and some 
meters now 40 years old had been overhauled and re- 
turned to service. 

(Elsewhere in this issue Mr. Gallagher’s enlightening 
and stimulating paper appears in full—Ed.) 

C. M. McCorp, General Sup’t, Water Department, 
Memphis, Tenn., in discussion, said that the Louisville 
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and testing which practiced in checking up the 48 pri- 
vate or quasi-public potable water supplies which main- 
tained a connection with the Memphis public supply. 
All of this was covered by a city ordinance regulating 
cross-connections and enforced by the Health Depart- 
ment. Cross connections with unapproved supplies were 
not allowed in any form. Plumbing fixture hazards 
were the next type of cross connection to be dealt with. 


Round Table Topics 


W. G. Srromguist, TVA Sanitary Engineer of 
Knoxville, Tenn., in speaking on “Malaria Control,” 
outlined ways and means of preventing mosquito breed- 
ing in reservoirs which involved fluctuating water level, 
clean shore lines, stocking with top-minnows and holding 
down protective aquatic growths. 

In discussing “Problems of the Small Plant Oper- 
ator,” W.H. Jounson, Sup’t of Harrodsburg (Ky.) 
Water Company, recounted his experience with faked 
meter reading on stopped meters and loss of revenue of 
$386 per month thereby. Taste and odor control, once 
a serious problem, had not been since the use of 
“Nuchar” at Harrodsburg. To overéome politica! 





(1) H. K. Bell, Cons. Engr., Lexington; (2) A. H. Fletcher, San. Engr., Memphis; (3) Hall Arnold, Supt., Madisonville, Ky.; 
(4) W. G. Stromquist, TVA’s Sanitary Engr., Knoxville; (5) T. M. Ragsdale, Engr., Layne Central Co., Memphis; (6) Robt. 
C. Terrell, Supt. of Danville, Ky. 


meter maintenance recording system was the most thor- 
ough he had been privileged to know about and Mr. 
Gallagher’s department was doing a bang-up job in the 
field and shop. In Memphis the use of acid for meter 
cleaning had also been discarded in favor of soap and 
water. The copper carbonate coating was not removed 
but Bon-Ami powder was placed in the meter and disc 
rotated to smooth the coating. In preparation for an 
extensive meter survey as a WPA project, a field test 
set had been developed for accuracy measurement and 
determination of minimum flow required to operate each 
meter. It had been found that %4 pint per minute would 
not be registered by most meters and the estimated loss 
of revenue for non-registered water leakage through 
meters would amount to approximately $25,000 per 
month in Memphis. 


In closing, Mr. McCord again complimented Louis- 
ville on the efficiency of its meter shop but had to ad- 
mit that Memphis went Louisville one better in the type 
of bench cover. A meter part if dropped on the battle- 
ship-linoleum bench tops in the Memphis shop bounced 
right back into the workman’s hand—and now Louis- 
ville had only to replace its metal bench covering to come 
up to Memphis shop efficiency. (Laughter.) 

(Note—Mr. McCord will describe and demonstrate 
the special field test outfit above referred to, before the 
Los Angeles Convention of A. W. W. A. on June 
11th—Ed.) 

“Hazards of Cross Connections and Their Elimi- 
nation”—A. H. FLetcuer, Sanitary Engineer, Depart- 
ment of Health, Memphis, Tenn. 

Mr. Fletcher outlined the routine survey, sampling 





changes he recommended cultivating the women’s clubs. 
l‘urther, he had found that Mrs. Johnson’s local activ- 
ities had been a material asset in good-will building and 
thereby security against political upsets. Mr. Johnson 
warned against political activity, against talking too 
much about troubles; was justly proud of the fact that 
with proper meter maintenance only 4.93 per cent of 
the water pumped could today not be accounted for. 
“Methods and Value of Plant Beautification” were 
recounted by Hatt ARNOLD, Sup’t., of the Madison- 
ville (Ky.) Water Company who operates a highly at- 
tractive plant and appreciates the value of beautification 
in the eyes of the public. Put through as a W.P.A. 
project, beautification could be had with but little cost. 


“Advances in the Use of Carbon Ammonia and 
Chlorine” were briefly covered by F. E. Stuart, lately 
directing water treatment activities of the recently or- 
ganized Activated Alum Corporation of New York 
City. He stressed the economy of application of car- 
bon to filters in batch form after washing and suggested 
the use of some carbon continuously to the raw water 
to improve coagulation and keep the basins and filters 
in aseptic condition; to stop leakage of tastes through 
the plant. In prechlorination he warned against car- 
rying residual chlorine into the filters if taste produc- 
tion was to be avoided within the beds when algae are 
present. In ammonia-chlorine treatment the latest in- 
novation involved the scheme of adding the chlorine 
first and thereafter the ammonia in ratio, required to 
convert only the residual chlorine to chloramines. This 
scheme had been very effective in speeding sterilization 
and was productive of economy in ammonia. In Lon- 
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don a combination of copper sulphate and ammonia- 
chlorine applied to the raw water along with the co- 
agulant had been shown to possess distinct advantages 
and net economy. For control of water-fleas, pre- 
chlorination had been effective in stunning the animals, 
to a degree that they became helpless to emerge from 
the drag-down of the alum floc. 

“Handling and Feeding of Carbon, Ammonia and 
Chlorine”—Gerry KaAvANaGH, Sales Engineer, Wal- 
lace and Tiernan Company, Knoxville, Tenn. 

Mr. Kavanagh called attention to the valuable paper 
by L. L. Hedgepeth, Technical Service Director, Penn- 
sylvania Salt Company, on chlorine handling, which 
appeared in the November 1934 issue of the Journal of 
A.W.W.A. 

Mr. Kavanagh said that re-liquefaction of chlorine 
in the gas limes to chlorinators had been a source of 
considerable annoyance to operator. Methods of pre- 


vention, such as those employed at Richmond, Va., and 
elsewhere, had been successful—i.e., reducing gas pres- 
sure on the line and sloping of limes to driplegs at low 
points. (See WATER WoRKS AND SEWERAGE, February 
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taste which ammonia following chlorination could not 
eliminate. Residual chlorine going into dirty mains 
containing slime deposits, would produce the same 
effect ; therefore, before and during the first week or 19 
days of ammonia-chlorine treatment old deposits jn 
mains should be flushed out in as thorough manner as 
practicable. The chloramine would kill growths anq 
loosen slime which flushing alone fails to remove. Clean 
mains and sterile dead ends had been proven of more 
importance in taste control than ordinarily considered— 
especially so under putrefactive summer conditions, 


“On Making Friends With Customers”—Ar, Ff. 
PorzELius, Manager, Chattanooga (Tenn.) Water Co. 


Mr. Porzelius said that one of the best means of 
making friends of customers was to treat them as 
friends ; to keep them as friends, produce a high quality 
product at any cost and at all times. Pleasant voices 
on the utility’s end of complaint or inquiry ‘phone calls 
had proved its worth and contact with the manager 
should not be made too difficult to the ruffled customer. 
To the inquisitive onlooker the foreman in charge of 
main or service repairs should be paid as much for 





Manufacturers’ Representatives—Nee, Peddlers 
(1) “Matt” Collins (Rensselaer Sales Mgr.) ; (2) Howard Stillwell (Leadite) ; (3) Brownie Brown (Water Main Cleaning Co.); 


(4) H. A. Perkerson (M & H Valves, also Convention Sirens) ; 


(5) Ben Crabbe (McWane Pipe); (6) C. R. Bird (Pitometer 


Co.’s Distr. Mgr.); (7) “Bill”? Lyman (National Cast Iron Pipe’s Southern Sales Manager 


1936—‘Practical Aspects of Chlorine Handling”—C. 
F, Bingham. ) 

Mr. Kavanagh called attention to improvements to 
dry-feeders to preclude dust nuisance and damage, in- 
corporating a completely enclosed motor drive with 
Alemite grease fittings and dust control features. He 
also listed improvements made to chlorinating equip- 
ment, including protective automatic shut-off valves 
operating in case of chlorine leaks, also the remote con- 
trol of chlorinators and ammoniators. In ammonia 
chlorine treatment reversing the sequence of application 
to secure quick action of chlorine followed by fixing 
of residual with ammonia had distinctive advantages 
where permissible. 

L. H. Enstow, Eng., The Chemical Institute, N. Y. 
City, explained the reasons for favosing the addition 
of chlorine prior to ammonia. Especially was this sys- 
tem efficient and economical for well waters and clean 
surface water. For quick sterilization a high chlorine 
dosage without ammonia could be applied to the wel! 
direct; on leaving the pumping station ammonia added 
rendered the residual chlorine unobjectionable to con- 
sumers, prevented bacterial growths and resulting degra- 
dation, the solution of iron (corrosion) and tastes in 
dead ends. Likewise in small gravity systems “chlorine 
cocktails” before breakfast cou!d be eliminated with 
ammonia as the “antidote” for chlorinous tastes due 
to high residuals. The scheme might be considered 
super chlorination followed by residual chlorine inhi- 
bition with ammonia as contrasted to dechlorination. 
One warning note in connection with surface waters was 
necessary—i.e., the possibility of setting up a by-product 
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courtesy to the curious as for his ability as a workman. 
More than ever was customer good-will an indispensable 
asset of the utility and that applied to public as well as 
private ownership. Close contact with civic-organiza- 
tion was always a help and as Mr. Johnson had already 
said a diplomatic streak in the manager and his wife was 
always telling. Make the public realize that pure water 
delivered to the second floor at 5 cents and less per ton 
was a lot for the money, when considering that a ton 
of dirt in the back yard cost many times more. He, 
Porzelius, had found that a personal letter from the 
manager, welcoming every new customer to the com- 
munity, and assuring them of the best possible service, 
was an effective introduction to happy relations. Meth- 
ods of making it pleasant to step up to the cashier’s 
window (no bars) was cheap at any cost and “change 
with a smile” was money in pocket. 

“Algae and Its Control,” scheduled to be discussed 
by CLARK CRAMER, Supt. of Filtration and Pumping, 
Lexington Water Company, was changed to a showing 
of the now famous film revealing the life habits of 
many forms of fresh water biology, which was loaned 
Mr. Cramer by Major John Hawley of Fort Worth, 
Tex. At the request of Mr. Cramer, Harry A. Faber 
of The Chlorine Institute, already familiar with the 
film, made the running explanatory remarks based on 
the descriptive manuscript by Major Hawley. 

At the close of the session, Mr. Duggan showed mov- 
ing pictures borrowed from the Chicago Department 
of Health, which illustrated safe and unsafe types of 
plumbing fixtures through which back syphonage of 
pollution could occur into the water supply pipe system. 

















“Modern” Water Pumping 
in Egypt for Irrigation 
Along the Nile. The Egyp- 
tian “Sakleah” (Water- 
Wheel) Was Introduced Into 
Egypt by the Romans About 
300 B. C. (The above pic- 
ture was enlarged from a 
moving picture film taken 
by John R. Downes.) 














N. J. SEWAGE WKS. ASSOCIATION CELEBRATES 
TWENTY-ONE YEARS OF SERVICE 


March 19th and 20th, the New Jersey Sewage 

Works Association observed its “coming of age.” 
The founding of this association on January 28, 1916, 
gives it the distinction of being the oldest organization 
of its kind in America. 

Early in the meeting, Dr. J. Lynn Mahaffey, Direc- 
tor, N. J. Department of Health, on behalf of the mem- 
bers, presented to the past-presidents attractive tokens 
of esteem and appreciation, consisting of unique watch- 
chain keys bearing the emblem of the Association. 

Those who have served in this office for two years 
each, and in the order listed, are: 

*John R. Downes, Bound Brook. 

**Paul Mollitor, Chatham. 

I. Z. Collings, Collingswood 

C. G. Wigley, Atlantic City 

S. Fisher Miller, New York City 

J. H. Coe, Englewood 

P. N. Daniels, Trenton 

dw. F. Shissler, Haddon Heights 

lloyd A. Hoffman, Morristown 

Courtland H. Shute, Glassboro 

Willard C. Mallalieu, Boonton 


W ITH its 21st Annual Meeting at Trenton, N. J., 


*Long time “‘Main-Spring’’ of the Association and veteran sec- 
retary. 

**The “Dean of Sewage Works Operators’’ and Dad of two of 
the wheel-horse officers of the Association.—Ed. and Paul, Jr. 





Edw. F. Schissler, 
Haddon Heights, N. J., 
Past President and 
Chairman of Comm. on 
Licensing Laws. 


J. B. Baty, Asst. Engr., 

State Dept. of Health, 

Had Much to Do with 
Licensing Standards, 


Licensing Acts Revised 


Before the business session the committee on Sewer- 
age Termnology, at work on definitions and explanatory 
terms applied in sewerage and sewage treatment, pre- 
sented a progress report which listed a number of defini- 
tions already established. As far as practicable defini- 
tions in the existing Sewerage Termnology of the Amer- 
ican Society of Civil-Engineers will be adopted and its 
work should be completed before the 1937 meeting. 

Following the reports of the Secretary and Treasurer 
came one of primary interest—that of the Committee 
on Revision of New Jersey Operator Licensing Laws 
which was presented by Edward F. Shissler as its chair- 
man. In the work of this committee the New Jersey 
Water Works Association was also represented and the 
outcome is a supplement (Assembly 125) to the existing 
1918 law pertaining to sewage works operators which 
includes water works operators in charge of systems 
and/or purification plants. Excluded are employes 
of privately owned systems. A separate bill (Assembly 
124) has been drawn for the purpose of insuring tenure 
of office by licensed managers or others in responsible 
charge of operations of both water and sewage systems. 
The new bill calls for a license fee of $3.00 to $5.00 to 
cover the annual renewal of licenses. Neither bill has 
yet been reported out of the Assembly Committee and 
therefore the Association passed a resolution unani- 
mously endorsing both bills (A 124 and A 125) and 
calling on the Assembly Committee for the?r speedy 
handling. 

These new and revised bills were drawn with the 
assistance and participation of the South Jersey Asso- 
ciation of Water Superintendents, The New Jersey 
Water Works Association and the South Jersey Sewage 
Operators’ Association.: In addition to Mr. Shissler, 
P. N. Daniels and Chas. A. Capen, Jr., constituted the 
representatives of the New Jersey Sewage Works Asso- 
ciation and the trio were tendered a deserved vote of 


appreciation. 
New Officers 


The Nominating Committee reported the following 
officers for the ensuing year: 

President—Edward P. Hyland, Moorestown, N. J. 

Vice-Pres.—Edward P. Molitor, Springfield, N. J. 
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Edw. P. Hyland, Supt. W. C. Mallalieu, Supt. 


Boonton (N. J.) Sew- 


Water and Sewerage, 
Moorestown, N. J., age 
President-Elect. 


Works, Retiring 
President. 


Vice-Pres.—Samuel Probosco, Burlington, N. J. 
Sec’y.—John R. Downes, Bound Brook, N. J. 
Treas.—Paul Molitor, Jr., Morristown, N. J. 


° ° 
Technical Sessions 

(Pres. W. C. Mallalieu—Presiding. ) 

“The Composition of Sewer Atmosphere as Affect- 
ing the Sewage”—L. R. Serrer, Div. of Water and 
Sewage Research, Rutgers Univ., New Brunswick, N. J. 

Mr. Setter reported on a study made to determine 
the effect of the atmosphere within sewers and sewer 
ventilation on the quality of sewages. Field and laboratory 
analyses (48) made of sewer atmosphere at and between 
manholes on two systems (principally domestic) re- 
vealed the presence (average) of 0.414 per cent CO, 
and 19.9 per cent Oxygen. Gas extracted from the sew- 
age proved to be on the average, 70.9 per cent CO, and 
0.26 per cent Oxygen. The rates of oxygen depletion, 
even at 20 deg. C., was more than twice the rate of 
oxygen absorption (1 p.p.m. per hour) from the sewer 
air. Mr. Setter believed that creating turbulent flows 
in sewers would keep the sewage fresh in warm weather 
with the oxygen available, and this, even in moderately 
well ventilated sewers. In winter the rate of oxygen 
depletion was considerably less than the rate of solution. 

“Operation of the Perth Amboy (N. J.) Plant”— 
L. P. Booz, City Engr., Perth Amboy, N. J. 

Mr. Booz explained that the highly industrialized 
nature of the sewage of Perth Amboy was one of the 
main considerations which led to the construction of a 
chemical precipitation plant equipped with Laughlin 
Magnetite Filters. Experience had now shown the 
justification for the selection. Since the industry of the 
city paid 30 per cent of the taxes, it seemed logical to 
operate a plant capable of handling the industrial Isad 
and not force industry, as others had, to cease using the 
Municipal sewers. Another consideration was the com- 
pactness of the chemical plant and scarcity and cost of 
land area. <A third was the non-necessity of using 
chemicals during the winter period. 

After 6 months of summer operation the following 
cost figures could be presented. With full chemical 
treatment in August and July the cost had been $39.00 
per m.g. against $25.34 per m.g. in January when sedi- 
mentation and vacuum filtration of sludge was the 
process. These costs included the operation of two lift 
stations and re-pumpage of the whole flow at the treat- 
ment works. The sludge cake had been disposed of on 
park areas without odor nuisance. The whole project 
had cost $915,000—30 per cent coming from P.W.A. 

In reply to questions, Mr. Booz said that the treat- 
ment plant fully equipped had cost $350,000. The treat- 
ment costs quoted included all labor costs of which there 
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was admittedly a great abundance. 


(It seems that 
Perth Amboy and Chicago have something in common, 
Both take note: Atlanta brings down the City Chain 
Gang and keeps treatment costs down.—Ed.) 

To another question: Loss of Magnetite ore (filter 
materia!) seemed very slight—about 5 per cent per year 


he would judge. The filters really did a credible job, 
and particularly so during heavy flow periods. 

“The Raritan Bay Survey”—ArtHur P. Miter 
San. Engr., U.S.P.H.S., New York City. 

Through the use of maps, Mr. Miller described the 
pollutional studies of the Raritan Bay looking into the 
extent of pollution of beach and oyster bed areas, the 
effect by winds, tides and currents. The survey had 
involved analyses of hundreds of water samples under 
a variety of conditions in which the States of New York 
and New Jersey had cooperated with the Public Health 
Service. = 

Dr. J. LynN Manarrey, Director, N. J. Department 
of Health, was very complimentary of the survey work 
which had resulted in spotting pollution and _ getting 
some prompt corrections. Another result—a compre- 
hensive program of correction for the whole area now 
under way. In permitting the approval of 20,000 acres 
of oyster beds and re-employment of 725 people, the 
survey had, furthermore, been of economic importance, 

“Discussion on Plant Operation”—C. M. Nicuots, 
Assistant Engineer, N. J. Department of Health, Tren- 
ton, N. . 

Mr. Nichols reviewed the many problems of the non- 
technical sewage plant operator and by slides picturized 
his talk which covered such matters as the accuracies 
of various type weirs, economical use of different pump- 
ing rates, treatment of foaming tanks, explosion and gas 
hazards, equipment and practices recommended by the 
Health Department. He explained routine plant tests 
such as pH, B.O.D., relative stability, residual chlorine. 
In the last he suggested that in order to insure against 
error created by nitrites that a test be made with potas- 
sium iodide and starch. If blue, then apply to another 
portion the orthotolidin test for a quantitative measure. 
A positive test with orthotolidin and absence of blue 
color in the starch iodide test (without acid) would 
prove the orthotolidin test color erroneous and due to 
nitrites rather than chlorine. 

“Sewage Sludge for Developing Golf Turf’— 
NORMAN L. Mattice, Canoe Brook Country Club, 
Summit, N. J. : 

For five years Mr. Mattice had used sewage sludge 
on greens and fairways with great satisfaction. Espe- 
cially pleasing had been the reduced weeding costs— 
$2,600 cut to $400 since substituting sludge for stable 
manure. The only deficiency as a grass producer seemed 
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Weston Gavett, Consulting Engr., New York City; L. P. Boos, 
City Engr., Perth Amboy, N. J.; Dr. W. Rudolfs, Sewage 
r Expert, New Brunswick, N. J. 

” 

to be the phosphate and potash (5 per cent N.; 2.5 per 
cent Phosphoric Acid; 1.5 per cent Potash) and this 
had been made up with commercial fertilizer. Top 
dressing soil had been prepared by placing a 6 inch 
laver of sludge on 1/5 acre of land in the fall which 
was plowed under in the spring and planted to cow- 
peas. The rank pea growth (2 months) was also plowed 
under. A four inch layer of sludge on the same area 
was plowed under, planted to rye for a winter cover 
and plowed under in the spring to produce excellent 
top dressing soil. To combat greens diseases the cost 
was $1,000 before and $600 since using sludge. Fur- 
ther, the greens held moisture better, stayed green 
longer. 

In answer to questions: The sludge was a mixture of 
crude solids and activated sludge—(air-dried) which 
he thought should be applied in the fall for best results. 
The cost of spreading had been roughly $5.50 per ton. 

“Notes on Experimental Works of the N. J. Sewage 
Experimental Station’—Dr. Witti1m Rupotrs, Di- 
rector, New Brunswick, N. J. 

Amongst other items, Dr. Rudolfs’ pointed to the 
need of more laboratory and plant study looking to the 
better understanding and control of the activated sludge 
process. So far, their studies had shown sewage col- 
loids and active sludge floc to be negatively charged and 
that clarification was affected by the base exchange 
properties of the sludge. 

Further, the capacity of settling was not in proportion 
to the coagulating power of activated sludge and too 
bulky floc (well coagulated) produced buoyant masses 
and a form of “bulking.” On the other hand there was 
a direct relationship between coagulating and purifying 
ability of the sludge. In control of return sludge the 
ratio to sewage flow should be placed on a suspended 
solids basis (sludge to crude sewage) for the best effects. 
The established volume ratio had no scientific reason 
behind it. 

In chemical precipitation, two important factors had 
been observed. The highest clarification with iron salts 
occurred in two narrow zones of pH—on the acid size 
at pH 3.0 to 3.5; on the alkaline at pH 9.5 to 11.0. The 
second was that turbidity determinations in plant prac- 
tice (influent.vs effluent) is a reliable indicator of sus- 
pended solids removal and purification in most every 
case. 





Reporting on their chlorination studies (about to be 
published) Dr. Rudolfs stated that an actual B.O.D. 
reduction by chlorination, to the extent of 2.4 p.p.m. 
(average) for each p.p.m. of chlorine added, had been 
definitely established. More interesting; when partial 
chlorination was practiced the actual B.O.D. reduction 
per unit of chlorine were greater. The first chlorine 
applied accomplished the greatest amount of effective 
work in changing putrescible compounds to stable ones 
and each p.p.m. chlorine had thus reduced B.O.D. values 
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by 5.4 p.pm. Further, the marked importance and 
economy of rapid efficient distribution of chlorine in 
the sewage had been established in B.O.D. reduction 
as well as biological efficiency. 

11. W. Geum, staff member who had conducted most 
of the chlorination studies, was called to his feet by 
Dr. Rudolfs to “carry on.” He displayed graphs show- 
ing that more than 70 per cent of the total reductions 
took effect within 15 seconds of contact. The chlorine 
demand of fresh sewages was shown to be equally 
divided between three phases; viz., coarse solids, finely 
divided solids (pseudo colloids), and material in solu- 
tion—practically 33 per cent of the total demand being 
exhibited by each. 


Men Along the Nile 


The technical session on the second day opened with 
a highly interesting and well photographed movie by 
John R. Downes—“Men Along the Nile’—which he 
made during his trip abroad through Egypt and far up 
the Nile beyond the great Assuam Dam. Of consider- 
able interest was the archaic method of lifting water 
from the Nile for irrigation needs—a system but little 
improved since about 300 B. C. when the invading 
Roman armies introduced the ox and man driven water 
lift wheel—*Sakleahs.” 

“Painting Sewage Works Structures”—Dnr. A. F. 
Pistor, Inertol Company, New York City. 

This paper, ready by Mr. Vostrand, of the Inertol 
Company, constituted an exposition of the basic for- 
mulas for protective coatings involving bituminous and 
synthetic resin bases. Specific recommendations were 
made concerning cleansing of surfaces as an all im- 
portant preliminary. For concrete protection, 3 coats 
of coal tar base paint was recommended ; for submerged 
metal parts, 2 coats of coal-tar enamel plus one coat 
of resin base paint; for super-structures, gratings, etc., 
and interior equipment, synthetic resin enamels now 
available in all colors. Only for milder conditions were 
oil paints and aluminum paints satisfactory, according 
to Dr. Pistor. 

In reply to questions, Dr. Pistor said that aluminum 
paint was resistant to mild acids but not to alkalis. 
Synthetic resinous enamels were now made which would 
not change in structure to check or crack under the sun. 
Yes, light colors and blues fade but not the darker 
colors. For tank interiors, holding iron salt solutions 
such as ferric-chloride, he would suggest a heavy syn- 
thetic ename! plastic applied 1/16 inches thick and a 
coat of clear lacquer. 


Chemical Treatment 


“Comments on the Chemical Treatment of Sewage” 
—Weston GAveETT, Associate Engineer, Clyde Potts, 
Engrs., New York City. 

Mr. Gavett said in effect that water treatment men 
would take naturally to chemical precipitation methods 








Jim Potter, Service Engr., Pa. Salt Mfg. Co.; Raymond Case, 
Supt. Sewage, Merchantsville, N. J.; A. E. Griffin, Chemist, 
Wallace & Tiernan Co., Newark, N. J. 
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Wellington Donaldson, Engr. Sewage Treatment, New York 

City; Harry Freeburn, District Engr., Pa. Dept. Health, Phila- 

delphia, Pa.; L. R. Settler, N. J. Experimental Station, New 
Brunswick, N. J 


of sewage treatment because of a feeling of familiarity. 
In discussing some of the newer aspects of chemical 
treatment, he pointed to the economy of automatic 
chemical control even at high first cost. By use of the 
telechron clock and a cam arrangement the rate in Ibs. 
per m.g. of chemicals was being varied for different 
hours of the day, i.e., up and down with the rise and 
fall of sewage strength. This was in addition to the 
Chronoflo for automatic control of the weight per hour 
to keep pace with changing volume of flow. This com- 
bination, in one plant under his supervision, provided 
for the additive demand for dosage increase with 
strength increase plus the increase with flow increase 
and thus took care of these two important variables to 
minimize the waste of chemicals or the failure in coagu- 
lation efficiency. 

Concerning the relationship between quality of sew- 
age and chemical requirements, Mr. Gavett advanced 
the idea that the coefficient of fineness of suspended 
matter (suspended solids divided by turbidity) was an 
important element in the matter of chemical demand 
for clarification of sewages as it is for water. 

Mr. Gavett laid some emphasis on the thoroughness 
of mixing and flocculation in chemical precipitation. 
Concerning coagulants, he said, that the use of alum in 
some sewages seemed preferable to the iron salts—espe- 
cially when the solids were in a fine state of division 
such as occurs in septic or stale sewages and many 
industrial wastes. He felt that chemical treatment, 
after the burst of many claims by its advocates, was set- 
tling down to normalcy. Especially was it attractive 
as a means of increasing the effective capacity of exist- 
ing plants, seasonally or continuously. To i!lustrate 
relative costs, Mr. Gavett’s display of graphs showed 
the definite and important place that intermediate treat- 
ment (chemical precipitation) fills in the array of treat- 
ment processes. 

In answer to Dr. Rudolfs’ questions: Mr. Gavett said 
that a dosage of 600 Ibs. of alum per m.g. had given 
excellent clarification at Lakewood, N. J. The B.O.D. 
reduction had been 60 per cent and chlorination was 
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thereby indicated. No comparison had been made with 
ferric-chloride or other iron salts. The alum floc once 
formed could not stand rough handling or turbulence. 
There was a tendency for the alum floc to settle slowly 
although it had not actually floated. To the weak night 
sewage (mostly water) no coagulant was to be added, 
sedimentation and chlorination being sufficient. 

“Operating Kinks in Chemical Treatment”—A, Ff. 
GRIFFIN, Chemist, Wallace and Tiernan Company, 
Newark, N. J. : 

Mr. Griffin commented that the great majority of 
sewage works had found it expedient to utilize some 
form of chemical in one manner or another. He would 
not attempt to discuss the merits or limitations of chem- 
ical methods of sewage treatment because there was 
little to add to the excellent report of the A.P.H.A, 
Committee “Chemical Treatment of Sewage” which 
had appeared in the Sewage Works Journal of Novem- 
ber 1935. (To the reader who has not a copy of this 
authoritative report, reprints are available through the 
New York office of WATER WorKS AND SEWERAGE. 
They will be sent gratis as long as the supply lasts, 
—Ed.) 

Mr. Griffin said that a trick in changing chlorine cylin- 
ders without machine shut down comprised connecting 
to the manifold fresh cylinders before those in use 
were exhausted. The partly empty cylinders would 
completely empty far ahead of the least used cylinders 
and the change could be made without loss of chlorine 
or shut down. After awhile fresh cylinders connected 
where the empties were removed completed the cycle. 
Where two chlorinators were available the scheme pos- 
sessed no merit. 

When a white fog (smoke) appeared at the point of 
discharge of chlorine into sewage, it indicated a waste 
of chlorine and formation of ammonium chloride. To 
correct the condition a better hose submergence or a 
more efficient distributor was the remedy. Direct feed 
chlorinators and solution machines which sucked in air 
through the injector were particularly bad fog producers. 

In adding lime, chlorine or ferrous chloride to sew- 
age to reduce odors the lime formed the highly ionized 
soluble hydrous sulphide subject to subsequent break- 
down. Chlorine destroyed hydrogen sulphide and pre- 
cipitated sulphur, whereas the iron salt made relatively 
insoluble ferrous sulphide which only a strong acid 
would break down. In chemica! precipitation iron salts 
at lowering pH values produce very complex precipi- 
tates which are bulky and highly adsorptive and to econ- 
omize in iron requirement carbon dioxide (stack-gas) 
is blown through the sewage at Atlanta to lower pH 
value. 

Adding iron salts up sewer had not proved an ef- 
fective method in chemical precipitation because where 
tried the floc became disintegrated during its travel 
through the sewer and had to be gathered together 


0884850 





Highlands; (3) E. M. White, Supt. Sewerage, 


Red Bank; (4) H. S. Allen, Sewerage Commissioner, Red Bank; (5) A. F. Brendlin (Filtration Equipment Corp.) ; (6) “Bart” 
Marshall (Chain Belt Company), Mgr. Sanitary District Div. 
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again at the treatment works. Prechlorination or vio- 
lent air blowing (10 min.) had greatly improved co- 
agulation where ferric salts were involved. <A rapid 
flash mix followed by slow flocculation produced the 
most satisfactory results. At Liberty, N. Y., the effec- 
tiveness. of “Black-Alum (alum containing carbon ) 
was superior to iron salts whose floc was more rapidly 
produced and easily broken up thereafter at points of 
drop or high velocity. In plant design this condition 
had to be faced and break-up points eliminated. 

Mr. Griffin stated that return of sludge (recircula- 
tion) could be overdone because iron precipitate held 
too long in the system suffered some reduction and 
marked peptization, producing a brownish colloidal like 
iron carrying effluent. In connection with activated 
sludge a valuable kink to hold bulking in check seemed 
to be a mild chlorination of the recirculated (returned ) 
sludge. At Lima, Ohio, Hagerstown, Md., and now re- 
ported from South Australia, had the method been fruit- 
ful and economical. 

Iron salts added to sewage had, in addition to odor 
control or chemical precipitation, produced some eco- 
nomically interesting results in markedly improving 
sprinkling filter efficiencies and also in producing a better 
separation of supernatant liquor in digesters and check- 
ing foaming. The markedly higher loadings permissible 
with iron treated sewage applied to sprinkling filters 
was being utilized by Weiderman and Singleton in re- 
ducing construction costs at one of the new Atlanta 
plants. 

L. H. ENsLtow commented on the phenomena of iron 
salts in their effect on sprinkling filter efficiencies, the 
most interesting aspect being that regardless of the ab- 
sence of any precipitation ahead of the filters and no 
worthwhile reduction of the oxygen demand load, the 
presence of iron in some unexplained manner made it 
possible to double or treble the loadings on the Atlanta 
filter run in parallel with others receiving the same 
settled sewage without iron. It was noticeable that the 
effluent from the test unit contained much finely divided 
precipitate which required a small agglomerating dosage 
of coagulant ahead of the sécondary tank. This seemed 
to indicate a decolloidizing effect due to contact of iron 
bearing sewage with the stone surfaces. This observa- 
tion led to the thought that possibly recirculation through 
contact beds of stone at high rates might become an 
excellent method of reducing dosages (costs) in chem- 
ical precipitation procedures if used in combination with 
a slow motion flocculator assisted by a small secondary 
application of coagulant. 

Harry A. Faper, Ass't. Engr. of The Chlorine In- 
stitute, when asked to present data on chlorination of 
returned sludge for “bulking” control at Hagerstown, 
Mo., reported that the permissible dosage seemed to be 
very broad. Calculated on the volume of sludge re- 
turned, the effective Hagerstown dosage was on the 
average 4 p.p.m. whereas dosages as high as 12 to 15 
p-p-m. were used at times without il! effect. Upon dis- 
continuing the chlorination bulking conditions returned 
Lima, Ohio, had earlier demonstrated the efficiency of 
return sludge chlorination and only recently a 3 weeks 
experience reported from Adelaide, Australia, by Hodg- 
son (now in America), indicated that as little as 2 p.p.m. 
dosage with an hour of reaeration of the returned sludge 
had been effective. There the sludge was rather thin- 
nish (about 1,000 p.p.m. suspended solids) and pos- 
sibly accounted for the low dosage which on a sludge 
of 2,000 p.p.m. solids would have been double—4 p.p.m. 
as at Hagerstown. The promptness of the effect at- 
tained (within 24 hours at the Adelaide plant) was 
particularly interesting as was the exceptionally low 
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(2 p.p.m.) suspended solids content of the final tank 
effluent. Asked for an explanation, Mr. Faber replied 
that he hazarded no opinions or theory and was content 
with merely reporting observed results as they were 
recorded. 


L. R. Serrer explained the mechanism of ferric co- 
agulation in low vs. high pH ranges which become com- 
plex in the range below pH 5. 

W. A. HARDENBERG, in reviewing experiences with 
ferric iron and “Black Alum” at the Liberty, N. Y., 
plant, said that the pH of the sewage 8.4 to 8.8 favored 
alum coagulation—the high pH being caused by laundry 
wastes. 


Question Box 


With Dr. Rudolfs in charge the following are in part 
the questions drawn from the box by him and assigned 
for reply: 

“What methods for residual chlorine in effluents 
was considered the most dependable?” Mr. Faber 
favored the orthotolidin test except where nitrites inter- 
fered. The qualitative neutral starch-iodide test is par- 
allel with orthotolidin would reveal. 

“Do sewerage engineers look with favor on grind- 
ing of garbage and its disposal down sewers?” Mor- 
ris Cohn replying, said that he hoped so. The 15 G.E. 
household grinders he had asked engineers to try in 
their homes had been most satisfactory. As to the 
effect on sewage treatment, the findings at Indianapolis 
(Ind.) (to be reported by Calvert and Tolman in the 
next issue of WATER WorKS AND SEWERAGE) had 
proved the extra loading on the plant did not upset the 
functioning of the bio-flocculation (one time activated 
sludge) process. 

John R. Downes stated that the Plainfield (N. J.) 
plant had been forced to remove much garbage (un- 
ground) from the sewage for years. To do soa R. W. 
type fine screen had been installed and the screenings 
buried. They had been considering a grinder and return 
of the material to the screened sewage, but certainly 
the material as received gave troubles and resulted in an 
unsightly grease and garbage covered settling tanks, 
clogged filter nozzles, etc. 

“What is the relative importance of knowing di- 
gester gas composition?” Finding no “takers” Dr. 
Rudolfs replied that a determination of carbon dioxide 
content and finding more than 20 per cent would show 
what to expect in the way of onset of acid digestion, 
overloading and oncoming foaming. 

L. H. ENstow directed attention to the value of con- 
tinuous recorders of carbon dioxide content of digester 
gas such as those at the new Durham (N.C.) plant. 
The record was a more dependable and quicker showing 
index of conditions within the tank than were laboratory 
tests of sludge or liquor. The record was watched for 
the warning signals of digester overloading, viz., a 
sharply falling B.t.u. value of the gas, indicative of 
raising CO., content. 

“Is iron in sewage beneficial to treatment proc- 
esses?” This question was put to Dr. Rudolfs for an 
answer. His reply was that the benefits of adding small 
dosages of iron salts to sewage were not sufficiently 
appreciated. When iron is present, troubles are less 
except where the iron content had been excessive. Dr. 
Rudolfs believed that the success of Imhoff tanks of 
1 cu. ft. per capita digestion space in the Ruhr district 
of Germany could be attributed to the iron present. 
Elsewhere iron had been of benefit. Iron in sludge 
digesters unquestionably produced clearer separation of 
supernatant, denser and more readily drainable sludge, 
less odors and sulphide in the gas and slightly less gas. 
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from the Air 


CALIFORNIA OR BUST! 


66 *Forty-Niners OR BUST !’’—that was the cry of the 


Forty-Niners. 

They didn’t have concrete highways across the deserts 
of Arizona and California, or luxurious air-conditioned trains or 
over-night planes or palatial steamers through the tropics and the 
“big-ditch” across the Isthmus of Panama—or the WATER 
WORKS SPECIAL to take them out—but they got there. 

The A.W.W.A. Convention and the yen to “See America 
First” is calling strongly in the ears of all-water works men to 
head for Los Angeles for the Convention June 8th-12th. There 
is an old saying that the sweetest grapes hang the highest and 
many have learned how to reach them if they try hard enough. 

Now, it may be unfair to those who can not spare the time or 
find the money, but just to make it tough on those who think 
that they can not get away or spare the price of the trip, and are 
growing stale sticking too close to the “grind-stone,” we are pre- 
senting an outline of the routing of the Trans-Continental Water 
Works Special. The Convention Management Committee has 
chosen the most scenic route to Sunny California, and then back 
through the Great Northwest and the awe-inspiring Canadian 
Rockies, that one could select—even at double the price. What 
a three weeks of vacation, sight-seeing, relaxation—and, a 
National Convention thrown in. Already almost two hundred 
(see list in March issue) have sent in their names saying “Yes— 
I am going to the Los Angeles Convention.” 

All who are going may not be able to take the three weeks 
required and will go out on the Special (1 week tour going 
out) and return by the most direct route. Others may go out 
direct and return with the Convention crowd by way of the 
Canadian Rockies (1 week tour returning). There will be some 
who may not be able to afford the price of the tour trips in 
either direction, or the time required. Many, however, will find 
the $173.00 for rail and berth from New York City and back 
(much less from other points) and will travel by selected routes 
out and back, seeing different parts of the country in each 
direction. 

Below is given the routing and schedule of the Water Works 
Special—All Aboard for California!—‘Captain” John Warde 
(Chairman of A.W.W.A.’s Transportation Committee) will 
pull the cord—and they are off! 


Routing of Water Works Special 


May 29th—Leave New York City late afternoon. 
(Pennsylvania R.R. via Pittsburgh, Columbus, Indianapolis, 
St. Louis, Kansas City—picking up passengers enroute to 
Colorado Springs.) 

May 30th—Columbus, Indianapolis, Kansas City. 
(No stop overs.) 

May 3lst—Arrive Colorado Springs, Colo., about Noon. 
(Tour of Garden of the Gods, Cheyenne Canyon, Seven 
Falls, Dinner-Dance and night at Hotel Antlers, Colorado 
Springs. ) 
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June 1st—Leave Colorado Springs for Salt Lake City. 
(Route over America’s Most Scenic Railroad—D. and R. G. 
—through Pueblo, around Pike’s Peak, through the famous 
Royal Gorge of the Arkansas, through Leadville. A stiff 
climb over the Rockies at the highest crossing on any trans- 
continental railway. Then rapidly down to the Great Salt 
Lake.) 

June 2nd—Salt Lake City, Utah. 
(A day devoted to visiting historic and interesting points 
including World’s Largest Copper Mines, famous Mormon 
Temple, Bingham Canyon, Saltaire Beach for a float on 
America’s Inland Sea.) 

June 3rd—Bryce Canyon—Zion National Park. 
(A three day tour by motor busses through this awe- 
inspiring, grotesque and beautiful territory, created by water 
erosion and wind carving.) 

June 6th—Las Vegas, Nev., and Boulder Dam. 
(A real, not superficial, inspection of America’s No. 1 Dam 
and its operations. Also, the Softening Plant of Boulder 
City, handling the difficult waters of the Colorado River.) 

June 7th—Arrive at Los Angeles. 
(Arriving early Sunday allows a pre-convention day of 
sight-seeing or recreation. Some will want to just bask 
in California’s famed sunshine. ) 

June 8th-12th—THE CONVENTION. 
An excellent technical program especially designed for oper- 
ating men, managers, superintendents, has been set up by 
Linn H. Enslow, and his Committee on Publications and 
Program. Watch for completed program in the leading 
technical magazines, as soon as released. 
Members and guests of A. W. W. A. will breakfast with the 
famous. Breakfast Club of Los Angeles, will see infamous 
Hollywood, will golf and sight-see on Wednesday afternoon 
in Southern California Sunshine. Plenty of other entertain- 
ment provided by Bill Orchard and his California Commit- 
tee on Entertainment. 

June 12th—ALIL DAY TOUR. 
To points of interest in and around Los Angeles and _ visit 
to most interesting points on the Los Angeles Water Supply 
System will be under the direction of Los Angeles’ W. W. 
(Bill) Hurlbut, president-elect of A. W. W. A. 


RETURN TRIP* 
June 12th—Leave Los Angeles for Del Monte via picturesque 
Coast Route. 
June 13th—Monterey Peninsular Sight-Seeing trip. 
in San Francisco. 
June 14th—San Francisco, The Golden Gate, Chinatown. 
(A day of sight-seeing in the invigorating climate of this 
famed metropolis of the far-west.) 
June 15th—Arrive Portland, Ore. 
(Motor trip up the renowned Columbia River Highway with 


The night 
















Through the Blue 


The Leisurely Globe Trotting Way. t 
Caribbean, the Tropics and the Panama Canal. 


its magnificent scenery and numerous famed water-falls 
dropping to the roadside, seen from open top cars.) 

June 16th—Arrive Seattle, Wash. (No stop over.) 

' (From Seattle to Vancouver via fast steamer—stopping at 
beautiful Victoria, B. C., for a brief visit.) 

June 16th—Arrive Vancouver, B. C. (No stop over.) 

"(Leave by Canadian Pacific Railway through the awe- 
inspiring Canadian Rockies to the gem-like Emerald Lake 
and mirror-like Lake Louise.) 

June 17th—Leave Lake Louise for Bannf, Alta. 

(The night at the palatial Bannf Springs Hotel. 
seeing and golf the following day.) 

June 18th—Leave Bannf for St. Paul, Chicago and the East. 
(Arriving St. Paul-Minneapolis A. M. 20th; Chicago, P. M. 
20th; New York City, Sunday afternoon, June 21st.) 

TRIP RATES 

From New York City, N. Y. 

(Including all expenses en-route in both directions) 


Sight- 


(a) Wit lower tetth...-...0...... $350.00 per person 
(b) With upper berth.........cs000 ¢ 335.00 per person 
(c) Two in lower berth............ 315.00 per person 
(d) Drawing room (3 people)...... 365.00 per person 


*Members and guests who are unable to spare the necessary 
time to take the highly scenic specially arranged return trip 
through the Canadian Rockies may elect a direct return trip or, 
if preferable, one which takes them through other points of in- 
terest—including the Panama Canal. ‘ 

The cost of direct trip to West Coast and return is only $173.00 
from New York City, including lower berth. 

Arrangements should be made through John F. Warde, 50 
Church Street, New York City—Chairman of Transportation 
Committee, who is handling arrangements and routings for the 
Association. He will tell you how to get out and back by any 
desired combination of routings, and the cost. 


The Technical Program 
SUNDAY, JUNE 7 
EVENING 
00 Registration. 
700 Conference Room No. 10. Board of Directors. 
MONDAY, JUNE 8 


FoRENOON 


aon 


30 Registration. 
Music Room. 
Music Room. 


Oc 


Comunittee Reports. 
Main Session. 
AFTERNOON 

700 Music Room. Main Session. Plant Management and 
Operation Division and Superintendents’ Round Table 
Discussion. 

00 Conference Room No.1. Water Purification Division. 

00 Conference Room No.6. California Section, A.W.W.A., 
Directors’ Annual Meeting. 

TUESDAY, JUNE 9 
FoRENOON 


11:00 


bo 


wb 


9:30 Music Room. Main Session. 

9:30 Conference Room No. 1. Water Purification Division. 
AFTERNOON 

2:00 Music Room. Main Session. 

2:00 Conference Room No. 1. Water Purification Division. 


CALIFORNIA OR Bust 


WEDNESDAY, JUNE 10 
ForRENOON 


10:00 Music Room. Main Session. 

10:00 Conference Room No. 8. Finance and Accounting Divi- 
sion. 

10:00 Conference Room No. 6. Sub-Committee 5-I-D, Stand- 
ards of Water Quality. 

10:45 Conference Room No. 9. Sub-Committee on Specifica- 
tions and Tests for Activated Carbons. 

11:30 Conference Room No. 5. Committee on Water Works 
Short Schools and Licensing of Water Works Em- 
ployees. 

THURSDAY, JUNE 11 
FoRENOON 
9:30 Music Room. Joint Session of General Membership and 


Water Purification Division. 
:30 Conference Room No. 8. Finance and Accounting Divi- 
sion, 


\=) 


AFTERNOON 
:00 Music Room. Plant Management and Operation Division. 
:00 Conference Room No. 10. Board of Directors. 
ENTERTAINMENT 
Monpay, JUNE 8 


wb 


6:30 Dinner. “Service des Eaux.” 

9:00 Reception and Dance. Informal. Biltmore Bowl. 
TUESDAY, JUNE 9 

7:15 All-Division Dinner. Informal. Biltmore Bowl. 


WEDNESDAY, JUNE 10 


8:00 a.m. Breakfast at the Los Angeles Breakfast Club. Golf 
Tournament. Excursion. 
9:00 p.m. Smoker. Ladies invited. Biltmore Bowl. 
TuHurspDAy, JUNE 11 
12:30 Luncheon. Finance and Accounting Division. 


7:30 Dinner-Dance. Informal. Biltmore Bowl. 
Dates of Ladies Luncheon Bridge and Sight-Seeing Trip will be 
announced later. 


SUNDAY EVENING 


7:00 Registration. 
8:00 Conference Room No. 10. Board of Directors. 

Members having business to bring before the Board 
should present it in writing to the Secretary before this 
meeting. 

MONDAY FORENOON 
8:30 Registration. 

Main Session, Music Room 
9:30 Committee 1, Basic Data. 


Elson T. Killam (Chairman), New York, N. Y. 
Committee 3, Surface Water Collection. 

Thorndike Saville (Chairman), New York, N. Y. 
Committee 5, Quality and Treatment of Water. 

Paul Hansen (Chairman), Chicago, III. 
Sub-Committee 5-I-D, Standards of Quality of Water 

and Joint Editorial Committee on Standard Methods 

for the Examination of Water and Sewage. 

Harry E. Jordan (Chairman), Indianapolis, Ind. 
Sub-Committee 7-A, Steel Plate Pipe for Water Supply. 

Leonard P. Wood (Chairman), New York, N. Y. 
Sub-Committee 7-E, Valves, Sluice Gates and Fire 

Hydrants. 

William R. Conard (Chairman), Burlington, N.. J. 
Sub-Committee 7-H, Steel Standpipes and Elevated 

Tanks. 





The Most Scenic Way—in Modern Equipment. 
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Louis R. Howson (Chairman), Chicago, IIl. 
Sub-Committee 7-T, Transite Pipe. 
Clarence R. Knowles (Chairman), Chicago, Ill. 
Committee on Electrolysis and Electrical Interference. 
(See also P. 
Charles F. Meyerherm (Secretary), New York, N. Y. 
Committee on Water Works Short Schools and Licens- 
ing Water Works Employees. (See also P_ ) 
Lewis V. Carpenter (Chairman), New York, N. Y. 
Committee on Hazards to Plant and Personnel from Use 
of Chlorine and Other Chemicals. 
Marsden C. Smith (Chairman), Richmond, Va. 
Joint Committee on Water Works Terms. 
Thorndike Saville, New York, N. Y. 
Sectional Committee on Specifications for Cast Iron Pipe. 
(A. S. A. Committee A-21.) 
Thomas H. Wiggin (Chairman), New York, N. Y. 
National Water Policy Committee. (See also P.  ) 
Abel Wolman (Chairman), Baltimore, Md. 
Opening of Convention. 
Frank A. Barbour, President. 
Announcement of Officers elected for the year 1936-1937. 
Reports of Secretary, Treasurer and Board of Directors. 
Action on Budget. 
New Business. 
What’s Ahead for A. W. W. A. 
The President, Frank A. Barbour. 
MONDAY AFTERNOON 
Main Session, Music Room 
Plant Management and Operation Division. 
William W. Hurlbut (Chairman), Los Angeles, Calif. 
Superintendents’ Round Table Discussion. 
Experience with Automatic Control Equipment at Pump- 
ing Stations. 
H. A. Harris, Jr., San Francisco, Calif. 
Modern Air Conditioning—What It Means to the Water 
Utility. 
L. L. Lewis, Newark, N. J. 
Discussion: J. S. Strohmeyer, Baltimore, Md.; M. K. 
Fahnestock, Urbana, III. 
Operating Experiences in Water Supply at Waco, Tex. 
George J. Rohan, Waco, Tex. 
Modern Trends in Fabrication and Design of Water 
Towers and Elevated Tanks. 
George T. Horton, Chicago, IIl. 
Some Interesting Facts Uncovered in a Survey of Prop- 
erties Not Served with City Water. 
H. V. Pedersen, Marshalltown, Ia. 


MONDAY AFTERNOON (continued) 
ATER PURIFICATION DIVISION, CONFERENCE Room No. 1 

Albert E. Berry (Chairman), Toronto, Canada. 

Review of Report of Sub-Committee on Specifications 
and Tests for Activated Carbons. 

Mathew M. Braidoch (Chairman), Senior Chemist, 

Baldwin Filtration Plant, Cleveland, O. 

Methods of Testing and Significance of Boron in Water 

Supplies. 

Ray L. Derby, Los Angeles, Calif. 

Methods of Testing and Significance of Fluorine and 

Fluorides in Water Supplies. 

Joseph M. Sanchis, Los Angeles, Calif. 

Plankton and Insect Larvae Control in California Waters. 

Gerald E. Arnold, Millbrae, Calif. 

MONDAY EVENING 
Conference Room No. 6. California Section, A.W.W.A., 
Directors’ Annual Meeting. 

Dinner. “Service des Eaux.” 
Reception and Dance. Informal. Biltmore Bowl. 
“Get-Together” for those who do not dance. 
Bridge and Rendezvous. 

TUESDAY FORENOON 

Marin Session, Music Room 

California Day 

Romance in the Development of Los Angeles’ Water 

Supply. 

H. A. Van Norman, Los Angeles, Calif. 

Benefits Accruing from the Hetch-Hetchy Project, San 

Francisco Water Supply. 

N. A. Eckhart, San Francisco, Calif. 

Discussion: George W. Pracy, Supt... Water Dept., 
San Francisco, Calif.; Frank E. DeMartini, San 
Francisco, Calif. 

Progress on the Colorado River Aqueduct of the Metro- 
politan Water District of Southern California. 

Franklin Thomas, Pasadena, Calif. 


CALIFORNIA OR BusT 






11:45 Features of Equipment and Design of Pumping Stations 
on the Colorado River Aqueduct. 
Max Spillman, Los Angeles, Calif. 

12:15 Discussion: Robert L. Daugherty, Pasadena, Calif. 

TUESDAY FORENOON (continued) 
Water PwriFicaTion Division, CONFERENCE Room No, 1 

9:30 Iron Removal at Lincoln Nebraska. 
N. T. Veatch, Jr., Kansas City, Mo., and D. H. Erick- 
son, Lincoln, Nebr. 









































10:15 Iron and Manganese Removal by Zeolites and Manganese 
Zeolite Processes. 
Eskel Nordell, New York, N. Y. 

11:00 The Use of Beds of Manganese Ore in Iron and Man- 


ganese Removal. 
William G. Kirchoffer, Madison, Wis. 
Discussion: Carl Zapffe, Brainard, Minn.; M. J. Shoe- 
maker, Madison, Wis.; A. S. Behrman, Chicago, III, 
11:45 Analytical Control of Anti-Corrosion Water Treatment. 
Wilfred F. Langelier, Berkeley, Calif. 
TUESDAY AFTERNOON 
Main Session, Music Room 
:00 The Dual Usage of Water for Domestic and Irrigation 
Purposes. 
J. B. Lippincott, Los Angeles, Calif. 
2:45 Experience in Ground Water Depletion by Unregulated 
Pumping. 
William W. Brush, New York, N. Y. 
:30 .The Value of and Methods Used in Artificial Storing of 
Ground Water by Spreading. 
D. A. Lane, Los Angeles, Calif. 

4:25 Developments in the Program of Conservation of Water 
Resources as a Federal Measure: On Stream and 
Ground Water Control and on Hydrologic Data. 

Abel Wolman, Baltimore, Md. 


TUESDAY AFTERNOON (continued) 
WatTER PuRIFICATION Divison, CONFERENCE Room No. 1 
Symposium on Filtration 


tu 


ww 


to 


:00 Mixing. 

Carl M. Hoskinson, Sacramento, Calif. 
:35 Coagulation. 

Kenneth W. Brown, Stockton, Calif. 


LSS) 


3:10 Filter Design as Related to Operation. 
Harry N. Jenks, Berkeley, Calif. 
3:45 Filtration Without Preliminary Coagulation. 


Joseph D. DeCosta, Oakland, Calif. 
4:25 The Maintenance of Filtration Plant Equipment. John 
Perhab, Beverly Hills, Calif. 
TUESDAY EVENING 


7:15 All-Division Dinner. Informal. Biltmore Bowl. 
WEDNESDAY FORENOON 
8:00 The Los Angeles Breakfast Club. Breakfast and a 
Laugh Over the Coffee Cup. 
Matin Session, Music Room 
The Cost of Tuberculation—A Symposium 
10:00 Digest of the Report of the N.E.W.W.A. Committee on 


Friction Coefficients of Pipe Lines. 
Elson T. Killam, New York, N. Y. 

10:35 Observations of Conditions of Mains in Typical American 
Cities—The Effects of Water Quality and Protective 
Linings. 

Edgar K. Wilson, New York, N. Y. 
11:10 Economic Significance of Improved Pipe Linings. 
Frank A. Barbour, Boston, Mass. 
Discussion of two preceding papers by Thomas H. 
Wiggin, New York, N. Y. 

11:45 Experience in the Rehabilitation of a Large Main. 
Clinton Inglee, New York, N. Y., and W. G. Bank, 
Newark, N. J. 
Discussion: Fred B. Nelson, New York, N. Y. 

12:20 Protective Treatment of Steel Lines as Developed in the 
Los Angeles Bureau of Water Works and Supply. 
Harry Hayes. Los Angeles, Calif. 

Discussion: L. E. Goit, Los Angeles, Calif. 
WEDNESDAY FORENOON (continued) 
FINANCE AND ACCOUNTING Division, CONFERENCE Room No. 8 
Louis D. Blum (Chairman), New York, N. Y. 

10:00 The Attorney System as a Modern Method of Collecting 
Water Accounts. 

Samuel W. Zerman, Weehawken, N. J. 

10:45 A Study of the Trend of Customer Accounting Practice 
Hal F. Smith, Detroit, Mich. 

11:30 Reorganization Experience in the Denver (Colo.) Water 
System. 

E. G. Plowman, Denver, Colo. 

12:15 Present Trends Towards Simplification of Rate Case 
Procedure. 

Jacob Schwartz, Newark, N. J 






WEDNESDAY FORENOON (continued) 
Committee Meetings 
10:00 Conference Room No. 6. Sub-Committee 5-I-D, Stand- 
ards of Water Quality. 
Harry E. Jordan, Indianapolis, Ind. 

10:45 Conference Room No. 9. Sub-Committee on Specifica- 
tions and Tests for Activated Carbons of the Water 
Purification Division Committee on Specifications and 
Tests for Water Purification Chemicals. 

Mathew M. Braidech, Cleveland, O. 

Conference Room No. 5. Committee on Water Works 
Short Schools and Licensing of Water Works Em- 
ployees. 

An open forum meeting. Operators especially invited. 
Lewis V. Carpenter (Chairman), New York, N. Y. 
WEDNESDAY AFTERNOON 
No Technical Sessions 
Afternoon left open for Golf Tournament; Excursions 
to Points of Interest; Inspection Trips, ete. 

Enjoy California’s Sunshine! 

WEDNESDAY EVENING 

Ladies Invited. Biltmore Bowl. 

THURSDAY FORENOON 
Joint Session of General Membership and 

Water Purification Division, Music Room. 

Iron Removal Without Aeration—The Precipitation of 

Ferrous Carbonate in a Closed System. 
Frank E. Hale, New York, N. Y. 
Discussion: Robert Spurr Weston, Boston, Mass. 

Developments in Raw Water Preparation and the Use 
of Chlorinated Copperas at Richmond, Va. 

Marsden C. Smith, Richmond, Va. 
Discussion: L. L. Hedgepeth, Philadelphia, Pa.; Ralph 
A. Stevenson, Los Angeles, Calif. 
Developments in Water Supply Practice. 
(a) Dams, Pipe Lines, Pumping. 
Samuel B. Morris, Palo Alto, Calif. 
(b) Water Treatment. 
Linn H. Enslow, New York, N. Y. 
(c) Distribution and Service. 
William W. Brush, New York, N. Y. 

Seen and Heard in the Field. (Kinks, Gadgets, Ideas.) 
Fred E. Stuart, New York, N. Y. 

Discussion: Leon B. Reynolds, Palo Alto, Calif. ; 

George D. Norcom, New York, N. Y. 

THURSDAY FORENOON (continued) 


FINANCE AND ACCOUNTING DiIvISION, CONFERENCE Room No. 8 


11:30 
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10 :00 


11 :00 
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9:30 Application of Tabulating Equipment in Accounting Pro- 
cedure. 
Frank Twohy, Los Angeles, Calif. 
10:15 Overcoming Public Opposition to Water Works. 
H. L. Meites, Chicago, IIl. 
11:00 Public Relations. 
James E. McCaffrey, Los Angeles, Calif. 
11:15 Unemployment Compensation—Some Pertinent Consid- 
erations. 
Hon. Samuel Leask, Jr., Santa Cruz, Calif. 
12:30 Luncheon and Round Table Discussion relative to “Uni- 
form Classification of Accounts.” 
THURSDAY AFTERNOON 
Matin Session, Music Room 
PLANT MANAGEMENT AND OPERATION DIVISION 
2:00 Statement of Committee on Electrolysis and Electrical 
Interference, on Present Status of the Grounding Prob- 
lem and on Program of the new joint American Re- 
search Committee on. Grounding. 
Charles F. Meyerherm, New York, N. Y. 
Discussion: Robert R. Ashline, Los Angeles, Calif. 
2:30 Residual Chlorinators as Used on the Los Angeles Sys- 
tem. 
Ray F. Goudey, Los Angeles, Calif. 
3:00 Record Control of the Construction, Maintenance and 
Operation of a Distribution System. 
E. W. Breitkreutz, Los Angeles, Calif. 
3:30 The Memphis Meter and Leak Tester. 


C. M. McCord, Memphis, Tenn. 
3:45 Superintendents’ Round Table Discussion. 
What Per Cent of Income of Water Utility Is Justified 
for Use in Plant and Property Beautification? 
Discussion led by George W. Pracy, San Francisco, 
Calif. 
Jointing Materials for Water Mains—Experience With 
Cement. 
Discussion led by F. M. Murphy, El Paso, Tex. 
Disinfection of New and Repaired Mains. 
Discussion led by A. M. Brenneke, Denison, Tex. 
THURSDAY EVENING 


5:00 Conference Room No. 10. Board of Directors. 


CALIFORNIA OR Bust 






Dinner-Dance. Informal. Biltmore Bowl. 
Presentation of John M. Diven Memorial Medal. 
Presentation of John M. Goodell Prize. 

Introduction of Newly Elected Honorary Members. 


© 
Grand Island Still Skates on 


"Activated Ice" 


Some time ago there appeared in WATER WorKS AND 
SEWERAGE a brief story relating the use of effluent from 
the Grand Island ( Neb.) activated sludge plant to form 
a skating pond. The above snapshot was made early 
this Spring and we understand that the pond is to be 


7:30 








Skating Pond at Grand Island Sewage Plant 


enlarged to take care of winter “overloading.” We 
wonder how the little “Bi-Colis” feel after being froze’ 
up to have their spines skated up and down. But— 
steady—maybe the little “Bi-Colis” have first been hu- 
manely put to death with chlorine. Possibly Grand 
Islanders skate on super-chlorinated, de-activated ice. 
Be that as it may, Grand Islanders think it’s a swell 
idea. 


. 
New Role of the Water Diviner 


From the London Times appears the following inter- 
esting and admirably succinct report concerning the new 
possibilities of dowsers and water witches. 

After four days’ police search for Harry Buckles, 51, 
a carpenter of Dedham Colchester, who had been miss- 
ing from home, a water diviner yesterday offered his 
services. Holding in his hands a piece of the missing 
man’s clothing and a piece of copper wire, he indicated 
a spot in the River Stour, where the police, after drag- 
ging operations, recovered Buckles’ body. 

In a moving cartoon of Silent Sam, reproduced in 
recent months in these pages, Sam used a water-witch 
in locating what appeared to be a water vein for putting 
down a well on his lot. Digging had not proceeded far 
when up-turned a smile to be followed by a jug of 
spiritus-fermenti which the silent one had buried during 
prohibition times but had seemingly lost his map of 
location of the treasure. 


Detective schools take note; and, consider offering a 
graduate course in dowsing. The degree might be 
“D.D.D.”—Doctor of Detective Dowsing. 
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Sludge Filters and Lime 
Slakers, Perth Amboy Plant 


OPERATING EXPERIENCES AT PERTH AMBOY'’S 








CHEMICAL TREATMENT PLANT 


By S. |. ZACK, 


Sanitary Engineer, 
Filtration Equipment Corporation, 
New York, N.Y. 


PERATION of the Perth 
QO Amboy (N. J.) Chemica!- 
Mechanical Treatment 
Plant was started in June, 1935. 
Ferric chloride and lime were 
added to the sewage as precipi- 
tants through September. Since 
October Ist the plant has been 
operated very successfully by fil- 
tering upward through automatic 
magnetite filters, without addition 
of chemicals for precipitation 
prior to filtration. The plain 
settled sludge produced from 
non-chemically treated sewage 
and drawn from the clarifiers has been satisfactorily 
dewatered on vacuum filters after conditioning with lime 
and ferric chloride. 
Description of Plant and Its Operation 


The plant has a 10 m.g.d. average and 20 m_g.d. 
peak load capacity. It consists of the following: a build- 
ing 101.5 feet long by 75 feet wide, which houses the 
bar screens, pumps, chemical feeding and sludge han- 
dling equipment, laboratory, offices and locker rooms, 
2 air floccing channels each 90 ft. long by 8.5 ft. deep 
and 8.5 ft. wide for adding and mixing chemicals with 
sewage and for floc formation prior to sedimentation ; 
two clarifiers 80 ft. diameter by 10 ft. side water depth, 
each equipped with an automatically cleaned upflow 
Laughlin magnetite filter similar to those at Dearborn; 
a chlorination building and contact chamber. The 
clarifier has a central sludge sump 8 ft. in diameter and 
of 6 ft. depth. 

Sewage flows through two Laughlin mechanically 
cleaned bar screens into a wet well from where it is 





S. I. Zack 


*An article based on a paper presented before the New York 
State Sewage Association on Jan. 15, 1936, and brought up to 
date by the authors for publication in WaTteR WorKs AND SEWER- 
AGE,— Ed, 
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elevated by diesel-driven pumps to the inlet of the 
floccing channel. Liquid ferric chloride is added to the 
pump suction by a specially designed feeder, which 
controls the dose according to the volume of sewage 
flowing through the venturi meter. 

Lime is stored in bins and discharged onto a belt 
through lime feeders. The speed of the belt is controlled 
by the venturi meter. The belt discharges into pebble 
mills where the lime is slaked before being added to the 
inlet of the floccing channel. The same apparatus has 
been found suitable for feeding Prestolite lime which 
has recently replaced the unslaked quick lime. The 
pebble mills are designed for preparing paper pulp if 
that should be found desirable. 

After floccing, sewage enters the clarifier. Sludge 
settles and is withdrawn from the bottom, and _ the 
eftiuent filters upward through the magnetite filters. In 
non-chemical treatment the flow is the same, except that 
no chemicals are added to the sewage which enters the 
clarifiers. 

Sludge is pumped from the clarifiers to a sludge 
conditioning tank by means of plunger type pumps. 
Lime and ferric chloride are added to the sludge and 
flows by gravity to the two 8-ft. diameter by 10 ft. 
face Conkey vacuum filters. When no chemicals are 
added to the raw sewage, the sludge conditioning pro- 
cedure is the same except that the amount of conditioner 
required is greater, as a rule. 

Sludge cake is discharged on a belt and conveyed by 
a flight conveyor on a 60-degree slope to a sludge load- 
ing hopper. Sludge is trucked to a ravine about 2 miles 
from the plant where it is disposed by dumping. Re- 
cently sludge has been used as fertilizer in the city 
parks. 

Ferric chloride is stored in a rubber lined tank (of 
ton-car capacity) located outside of the building. It is 
filled through several hundred feet of rubber hose from 
a nearby railroad siding. 
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TABLE I 


Operating and Analytical Results Two Months Using Chemicals 
(Summer Conditions) 











Filter Chem icals Suspended 
Det. Rate Gal. Used Lb. Solids 5 Day B. O. D. 

Date Flow Per Sq. Ft. Per M.G. Pct. Pet. 

1935 Med. Hr. Per Min. Lime FeCl; Inf. Eff. Rem. Inf. Eff. Rem. 
July ...----++-+- 2.6 3.7 0.70 643 291 215 21 90 242 86 65 
August ..-----++ 2.9 3.2 0.79 675 214 264 35 87 271 116 55 

Average .....- 2.8 3.5 0.75 659 252 240 28 89 257 100 60 

TABLE II 
Operating and Analytical Results Non Chemical Treatment 
(Fall and Winter Conditions ) : 
Filter Suspended 

Date Det. Rate Gal./ Solids 5-Day B.O.D. 

1935- Flow Per Sq. Ft. Pet. Pct. 

1936 Med. Hrs. Per Min. Inf Eff. Rem Inf. Eff. Rem. 
SE 5s wc acineatiee veer a 2.79 3.4 0.76 200 59 71 264 186 30 
SS ee re 3.27 2.8 0.89 185 58 69 222 153 31 
SE Lhe eoane eee 3.33 2.6 0.93 225 68 70 262 181 31 
BEE cant ears eevsetenaeee 4.30 2.0 1.20 197 63 68 185 128 31 
ED cccapscesnneeseaee¥e 4.53 1.9 1.27 202 55 73 168 121 28 

eile 5 oo svn ckumwdeiees 3.64 2.4 1.00 202 60 70 220 154 30 


Character of Sewage 


The sewage tributary to the plant comes from a com- 
bined system receiving storm flows and miscellaneous 
wastes from about 40 industrial plants. The principal 
industries consist of copper lead smelters and refineries, 
pickling, asphalt, chromium plating, copper cable, terra 
cotta and packing house plants. The sewage, therefore, 
varies over a wide range in volume, strength and char- 
acter. During a 24-hour period pH values of 2.0 to 9 
have been observed. 


Operating and Analytical Results 


The flows treated at the plant have averaged about 3 
m.g.d. which is considerably below design capacity. 
This entire flow has been handled in one clarifier. It 
was originally planned to use full chemical treatment 
during the summer and partial chemical treatment the 
remainder of the year. But, tests conducted during 
September have shown the magnetite filter to be opera- 
tive without chemical treatment. It was also found that 
sufficient suspended solids were removed to make it 
possible to dispense with chemical treatment the greater 
portion of the year. Operation has, therefore, been 
essentially without chemicals since October Ist. 

Operation and analytical results are divided into two 
periods, representing chemical and non-chemical treat- 
ment as follows: 

Table I shows the data for July and August repre- 
senting the period of chemical treatment and summer 
operation. Table II reveals results of 6 months oper- 
ations during the period of non-chemical treatment. 

The maximum daily average flow treated in one clari- 
fier has been 6.0 M.G.D. with chemical treatment and 
6.6 M.G.D. without chemicals. For part of a day max- 
imum rates of flow of 13 M.G.D. have occurred both 
with and without chemical treatment. This represents 
a detention period of 0.72 hours and a filter rate of 3.5 
gal. per sq. ft. per min. Under these maximum condi- 
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The Perth Amboy Plant No. 2 Clarifier and Filter 
(to Right Is Out of Range) 


tions the flows have passed through the filter without 
appreciable increase in loss of head. 

Table III shows results through the single clarifier 
for several days during the chemical treatment period 
when daily flows averaged in the neighborhood of 5 
M.G.D. Table IV shows similar days for the non- 
chemical treatment period. Both of these tables reveal 
critical results and reveal maximum loading perftorm- 
ances which are highly significant in all methods of 
sewage treatment. 


Difficulties and Lessons Learned 


Lack of familiarity in knowing how to adjust the 
chemical feed for the sudden changes in flow and 
strength of sewage, erratic dosing and permitting sludge 
to accumulate in the clarifier for periods of 4 to 8 days 
undoubtedly had a detrimental effect on the quality of 
effluent. Under normal operating conditions about 2 
to 3 feet of 10 to 12 per cent solid content sludge is 
present in the clarifier. During a period when sludge 


TABLE III 
Operating and Analytical Results Days of High Flows—Chemical Treatment 


Det. Filter Rate 
Date Flow Per Gallons 

1935 Med. Hrs. Sq. Ft. /Min. 
Re srl eee 5.22 1.8 1.41 
eee 5.33 1.8 1.44 
September 3............. 4.89 2.0 1.32 
Mel cs sae ae 5.40 1.8 1.46 
Pe lt ae a 6.00 1.6 1.62 





Chemicals Used Suspended Solids 


Lb. Per M.G. Pct. 
Lime FeCl, Inf. Eff. Rem 
135 172 227 15 94 
465 191 510 17 97 
349 175 490 37 92 
315 127 158 12 92 
267 136 188 30 84 
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TABLE IV 


Operating and Analytical Results Days of High Flows— 
Non-Chemical Treatment 
Det. Filter Rate Suspended Solids 


Date Flow Per Gal./Sq. Pct. 
1935-1936 Med. Hrs. Ft./Min. Inf. Eff. Rem. 
1935 
Oct. 30.... 6.61 1.4 1.79 196 68 65 
<) ee 1.9 1.35 58 38 35 
ee ee 2.0 1.27 172 63 63 
.... 3 1.7 1.53 69 41 36 
Dec. 15... 4.69 2.0 1.27 322 101 69 
1936 
) i ee 1.4 1.76 435 116 73 
, ere 1.6 1.52 297 58 81 
Feb. 17.... 6.61 1.4 1.80 263 56 79 
18 5.10 1.8 1.38 157 50 68 
24 5.43 1.7 1.48 220 80 64 
a. 6.02 1.5 1.64 267 62 80 
26. 5.69 1.6 1.54 177 69 61 
Since Dae 1.8 1.43 228 75 67 
28.... 4.95 1.9 1.35 263 46 83 


in the clarifier was kept down to a minimum, about 45 
per cent overall reduction of B.O.D. was obtained. The 
low B.O.D. reductions in July and August with chemical 
treatment may be explained by the fact that as much as 
4 feet of sludge was present in the clarifier. 


Removals by Magnetic Filter 


Tests started at Perth Amboy by Mr. K. L. Mick, 
Chemist of the Minneapolis-St. Paul Sanitary District 
and continued for a period thereafter by the Perth 
Amboy plant chemist, explored the part played (per- 
formance) by the magnetite filter itself. A sample line 
was installed through the side of the tank below the 
filter and 24 hourly samples were taken each day for 
comparison with similar samples of raw sewage and 
filtered effluent. 

Table V shows the removals during the chemical 
treatment period compared with those during the non- 
chemical treatment period. 


Interesting Facts 


In non-chemical treatment 0.74 p.p.m. B.O.D. was 
removed for 1 p.p.m. suspended solids removed by the 
magnetite filter whereas in chemical treatment only 0.33 
p.p.m. B.O.D. was removed per p.p.m. of suspended 
solids. 

The maximum removals by the filter occurred when 
the maximum solids reached the filter. With chemical 
treatment 150 p.p.m. suspended solids was removed by 
the filter on a day when the sample taken below the 
filter averaged 170 p.p.m. In non-chemical treatment 
178 p.p.m. was removed by the filter when the sample 
below averaged 256 p.p.m. for the 24 hours. These are 
included to show typical recorded removals by the filter 
when concentrations of solids are above the average con- 
ditions. Also to show the almost complete removal of 


TABLE V 
Removals by Magnetite Filter—Parts Per Million 
[ Av. Flow 3.4 M.G.D.] Av. Flow = 3.0 M.G.D. 
Non- 
Chemical Treatment Chemical Treatment 
Average of 15 days Average of 28 days 


Susp. Susp. 
Solids B.O.D. Solids B.O.D. 
Raw Sewage ...... 291 290 225 279 
Under Filter [Set- 
tling effect alone] 95 128 120 204 
Filtered Effluent 
[Settling & filter] 26 108 69 167 


Removal by Filter 
[otherwise in ef- 
ee Eee 68 20 50 37 
Lime = 550 Ib. /mg. 
FeCl; = 238 lb. /mg. 
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suspended solids when agglomerated as floc through effi- 


cient coagulation. 
Chlorination 


During July and August about 50 pounds of chlorine 
per million gallons was used. This maintained 0.05 to 
0.10 residual chlorine in the chemical treated effluent. 
Only 20 Ibs. of chlorine per m.g. was required in Sep- 
tember, after which chlorination was discontinued for 
the winter. 


Sludge Dewatering 


All of the sludge has been handled on one of the 8x10 
ft. vacuum filters, operating about 6 hours a day for 
about 20 days a month. The filters are idle Saturdays 
and Sundays. ; 

Sludge is normally conditioned with lime and ferric 
chloride before dewatering. Table VI contains dewater- 
ing data by months from June to December (inclusive) 
covering both the chemical and non-chemical treatment 
periods. 

During 8 continuous days in August very good re- 
sults were obtained without the use of ferric chloride 
for conditioning. This was accomplished with about 
10 pe. CaO based on dry solids. There was no increase 





Magnetic Filter and Automatic Cleaning Mechanism, 
Perth Amboy, N. J. 


in the moisture of cake or decrease in yield of dry solids 
from the vacuum filter. From one-half to over a mil- 
lion pounds of cake per month has been trucked and 
dumped, without apparent nuisance, into a ravine about 
two miles from the plant. During most of February 
the sludge was trucked to a city park for disposal as 


fertilizer. 
Costs 


The cost of the Perth Amboy plant including the Die- 
sel driven pumping equipment was about $375,000. The 
chemical feeding vacuum filter, chlorine and magnetite 
filter equipment amounted to about $145,000. 

The price paid for chemicals by the City of Perth 
Amboy was $2.55 a hundred pounds for absolute ferric 
chloride (FeCl,) and $12.00 per ton for quicklime on 
100 p.c. CaO basis. Prestolite was purchased for $6.00 
per ton CaO basis. 


Power used for sewage treatment, sludge dewatering 
and lighting, but exclusive of pumping, amounted to 
135 K.W.H. per m.g. during the chemical treatment pe- 
riod. This was reduced to 109 K.W.H. per m.g. when 
the plant was operated without chemicals. If the plant 
were operating at design capacity to 10 M.G.D. average 
flow, instead of the present average of about 3.5 M.G.D., 
the power consumption on a million gallon basis would 
naturally be greatly reduced. 
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TABLE VI 


SLUDGE DEWATERING 


Chemicals Dry Solids 
Used Pounds 

Sludge to Filters Dewatered Sludge Cake Data Per Cent of Per Sq. Ft. 

Date, Pct. Pct. Pet. Pet. Pounds Pounds Dry Solids _ Filter Area 

1935-1936 Solids Vol. Moisture Vol. Wet Dry Solids CaO FeCl, Per Hour 

Chemical Treatment Period 
July ..--.eeeeeeeee 12.9 46 68.0 41 779,000 252,000 9.6 a. 6.1 
OS Pere 12.2 48 67.5 41 1,181,000 384,000 10.0 0.7 8.4 
September* ........ 11.0 50 68.9 40 756,700 235,450 11.3 2.1 7.9 
Non-Chemical Treatment Period 

NAOT ons asinine e's 11.2 57 66.5 2 755,000 253,000 121 3.1 8.3 
November **....... 11.7 56 67.0 50 498,000 161,000 7.0 3.1 5.7 
December ........-- 10.0 44 64.9 49 471,000 165,000 9.5 28 8.2 
January ..........- 12.3 oe: 64.0 441,000 158,500 7.8 ha 8.2 
February ........-- 12.4 64.6 420,100 148,500 8.6 1.7 7.6 


*Part of month no chemicals used for coagulating sewage. 


**November 12th to 30th—200 lbs. per m.g. of lime added to sewage to determine effect on sludge dewatering economy. 


Separate current measurements, taken of the motor 
generator set on the magnetite filter, showed a power 
consumption of 2.38 K.w. This included the electrical 
current for operating one filter bed cleaner (12 feet 
wide around the 80 ft. tank), and included the motor 
drive for the sludge scrapers. This power includes the 
drives, solenoid and wash water pump. At the present 
time the cleaner operates about one-third of the time. 
At design capacity of the filter, the cleaner would be re- 
quired to run more often. The power for continuous 
operation of the magnetite filter cleaner at rates of 2.00 
gal. per sq. ft. per min. through the filter amounts to 
8 K.W.H. per m.g. based on actual tests. 


Conclusions 


The Perth Amboy plant has adequately handled a 
sewage which might be termed difficult to treat because 
of its industrial origin and extremely variable character. 
Effluents from the mechanically cleaned magnetite filters 
have been uniform in the amount of suspended solids 
contained and the absence of suspended solids of settle- 
able nature regardless of the loadings imposed. 


The extent of effective removals of suspended solids 
and B.O.D. by the filter have been demonstrated by 
means of samples below and above the filter. 


Two unique features are introduced in the Perth Am- 
boy operation; namely, the filtering of settled effluent, 
without the aid of chemicals, through a mechanically 
cleaned filter, and the dewatering of plain settled sludge 
on vacuum filters, both covering a continuous period of 
6 months to date. 

Acknowledgment.—This plant was designed and its 
operation is being surpervised by Mr. Louis P. Booz, 
Consulting Engineer, for the City of Perth Amboy. 
Mr. Frank A. Leahy is Engineer in Charge of Operation 
and has supplied the operating and analytical data for 
this paper. During the test period necessary for accept- 
ance of the chemical feeding and filtering equipment 
and for several months thereafter, Mr. J. Brendlen, 
Research Chemist, representing Filtration Equipment 
Corporation, was assigned to assist the city in operating 
the new plant. 


y 
New Edition 


American Sewerage Practice: {A Review) 


AMERICAN SEWERAGE PracticE—Vol. III, “Disposal 
of Sewage,’ by Metcalf and Eddy, has recently been re- 
vised by Harrison P. Eddy and issued as the 3rd Edi- 
tion. Size 6x9; pages, 892; illustrations, 227. Pub- 
lishers, McGraw-Hill Book Company, New York City, 
N. Y.—Price, $7.00. 


For the benefit of those not already familiar with 
Metcalf and Eddy’s “Disposal of Sewage,” a review 
should be of interest. This authoritative reference work 
deals with the chemistry and biology of sewage, sewage 
treatment processes, and equipment used in the treat- 
ment of sewages. The earlier edition has long been 
looked upon as the best treatise of its kind on the mar- 
ket. Five chapters of the new edition are devoted to 
the composition, characteristics, behavior and analysis of 
sewage. Methods of treatment are outlined ; thereafter, 
dea!t with in considerable detail. Added to the 3rd edi- 
tion are 13 new chapters devoted to behavior of sew- 
ages; pollution and self purification of natural waters; 
developments in the revived and modernized chemical 
treatment methods; the separate treatment of industrial 
wastes ; details of the activated sludge process; modern 
utilization of sludge gas; data on construction and oper- 
ating costs; mechanical dewatering of sludges; and, cost 
data. 

The second edition of “Disposal of Sewage,” pub- 
lished in 1916, was sorely in need of revision and the 
new edition is a welcomed addition to reference libraries 
of engineers and chemists. Copies may be ordered from 
the McGraw-Hill Book Company for a 10-day free 
examination. Copies may also be ordered from “WATER 
WorRKS AND SEWERAGE.” 


v 


Gas Domes for the New Washington, D. C., 
Sewage Plant (Metcalf and Eddy, Engineers) 





To Combat the Corrosiveness of Digester Gas the 8 Gas Domes 

for the Washington Plant Are Being Fabricated of Toncan 

Iron. They Measure 4 Ft. in Diameter and 8 Ft. in Height; 

Total Weight, 10 Tons. Photo—Courtesy of Republic Steel 
Corpn. 
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OPERATING PRACTICES 


By F. E. STUART* 
New York, N. Y. 


HE operating practices out- 

lined in this paper may not 

be entirely clear, but an at- 
tempt is made to show how the 
other fellow does things without 
going into much detail. If more 
detail is desired, the author will 
try to get the information for 
those interested. 


General Operating 


Practices 
The breaking through of lib- 
erated air or other accumulated 
gases, when washing filters, 





F, E. Stuart 


causes large mounds and hard spots in filters. Weir at 
Atlanta installed a 34-inch tap on each manifold segment 
and connected them together by means of a streamlined 
copper pipe, vented at a point above the water level in 
the filters. A 34-inch angle globe valve was placed on 
the end of this vent pipe in order that air might be 
released from the manifold through the pipe instead of 
passing up through the sand and gravel strata. 

Roger Esty, superintendent, Danvers, Mass., connects 
an air compressor to a hydrant and forces the water out 
of the main through another hydrant on the line—this 
eliminates pumping when working on a break or repair. 

Weir and Smith at Atlanta use an inflated inner tube 
to float 25 pound sacks of copper sulphate crystals— 
the inner circle of the tube being spider-webbed with 
small rope to hold the bag of copper sulphate. This is 
most effective in shallow water and along the shore line. 

Superintendent Watkins of Oneonta, N. Y., has found 
“Activated Alum” a more flexible coagulant for condi- 
tioning water for filtration through pressure filters. 
When using activated carbon and alum separately, he 
had occasional trouble with carbon particles passing 
through the filters. 

Chandler of the Greenwich, Conn. Water Co. adds 
lime ahead of the filters at approximately 34 of a grain 
per gallon during seasons of manganese trouble to re- 
move it at the filters. The average manganese is between 
0.5 and 0.7 p.p.m. in the raw water. Thus, the lime does 
not affect the alum coagulation and color removal. 


Meter Repair Practices — New Rochelle 
(N. Y.) Water Co. (Eugene F. 
Cranch, Manager) 

Water meter castings are painted by spray gun equip- 
ment. The meter casting sets on a turntable which 
revolves slowly. The colors used are Bronze and Alu- 
minum. 

Air chambers have been installed on the influent side 
of all the meter testing machines. This eliminates water 


Note: The above are excerpts from the author’s paper delivered 
before the N. Y. Section of A. W. W. A. March 27th, 1936, at 
Oswego, New York. 

*Activated Alum Corporation, 80 Broad Street, New York, N. Y. 
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hammer caused by the quick opening and shutting valves, 
especially effective when testing large size meters. 

The use of Monel metal baskets for dipping meter 
parts in Dearborn 134 solution has been much more 
economical than the use of cheaper baskets. 

An electric drill held in place by a suitable clamp 
arrangement is used for cleaning meter parts. The drill 
is substituted for a rotary wire brush. This cleans meter 
parts in a hurry. 

The uses of compressed air in a meter repair shop 
are many. This added convenience in meter shop repair 
work will speak for itself. 

The use of a hand press similar to the press used on 
electric drills is a sure way of observing the fit of the 
disc in the chamber before the meter is put together. 
This eliminates the guess work connected with tight or 
ill-fitting discs. 

An elevated container of gear lubricant is directly con- 
nected to a quick opening valve with spring attachment. 
This gives positive control of the amount of lubricant 
added to the gear train chamber because it closes so 
quickly—thus eliminating the mess which generally 
accompanies the handling of gear lubricant. 


Operating Practices of the Hackensack 
Water Co. (Geo. R. Spalding, 
Supt. Filtration) 


A box for depositing ideas for employees has resulted 
in many worthwhile suggestions—the employees being 
compensated according to the value of the suggestion. 

A series of cast iron pipes—old and new, lined and 
unlined, show the effect of different waters and their 
treatment on different type mains. This model distribu- 
tion system is flexible in operation. The results ob- 
tained have been very much worthwhile. 

During certain seasons of the year for algae control 
and longer filter runs a continuous dosage of copper 
sulphate is applied to the raw water entering the plant— 
dosages varied to meet conditions. 

Hackensack, the first to use powdered activated car- 
bon, has used it continuously since 1930. It is interest- 
ing to note that the carbon is added continuously to the 
mixing chamber (5 to 8 lbs. m.g.), securing taste and 
odor control through stabilization of sludge and the 
carryover of carbon to the filters in the floc. 


¥ 

Ferric Sulphate Used at New Britain (A Correction) 

In the January issue of WATER Works AND SEWER- 
\GE on page 25 there appeared a brief news item con- 
cerning “Chemical Sewage Treatment at New Britain, 
Conn.,” which listed the several chemicals used in the 
pilot plant, or to be provided for in the large plant. 

Our attention has been called to the fact that ferric- 
sulphate was mot mentioned amongst the other chemi- 
cals and we aré advised that ferric-sulphate (‘Ferrisul”) 
was used in the pilot plant during a considerable part of 
the test period. With this we were familiar. The omis- 
sion was probably the fault of the copy-writer in con- 
densing a longer article, which was not detected in the 
editing. 









By G. R. FRITH* 
Chemical Engineer, 
Atlanta, Ga. 


ITH the importance of flocculation being widely 
W recognized and its use becoming more prevalent 

in water and sewage treatment plants where chem- 
ical coagulation is employed, a demand has arisen for 
a simple floccer suitable for making a series of labora- 
tory floccing tests simultaneously. 

The accompanying pictures illustrate an adaptation 
of an easily made machine devised and used by the 
writer for the past five years in sewage work. 

The usual hitch in making an electrically driven 
floccer is the difficulty of making the operating speed 
slow and variable. Any speed desirable in flocculation 
is easily obtained with the illustrated machine by merely 
turning on more or less water to the aspirator. The 
automobile windshield wiper, if in good condition, is 
very powerful and will operate as many jar agitator 
paddles in a row as desired. 

An ordinary automobile windshield wiper with 
vacuum supplied by a laboratory aspirator or suction 
pump is the motive power. The other materials needed 
are a few 3/16 inch brazing rods, some sheet brass or 
other metal, a few brass or copper washers, and several 
two quart fruit jars, preferably square. Round jars 
may be used on this machine, due to the oscillating mo- 
tion of the paddles, if square jars are not available. The 
wood frame may be built from packing cases if nothing 
better is at hand. 

A crank, with about one inch off-set, is first made for 
the windshield wiper and fastened onto the shaft either 
with solder or a threaded collar depending onto the 
type of wiper used. The brass rod is cut into appro- 
priate lengths to allow for bending a crank on one end 
with the same off-set as the driver; and to allow for 
the thickness of the wood cross pieee with enough rod 
remaining to reach nearly to the bottom of the fruit 
jars when in floccing position. The rod may be bent 
in a small vise with a hammer. The wood cross piece 
which acts as a bearing for the paddle shafts is about 
1 by 1% inches in cross section and the holes are drilled 
through the 1%4 inch way. The holes should be a good 
fit for the paddle shafts but not tight. It is important 
that the holes be properly spaced and drilled vertical 
or there will be difficulty in lowering the paddles into 
the jars. 

A washer is soldered onto each paddle shaft at each 
bend of the crank to act as support for the connecting 
rod and the paddle shaft respectively. The paddle shafts 
are then run through the bearing holes in the wood 
cross piece and another washer soldered to each snugly 
against and under the wood cross piece. 

The connecting rod is made from a piece of % inch 
sheet brass 1% inch wide and of proper length for the 
desired number of jars. The holes are drilled on the 
same centers as those in the wood cross piece. It is not 
usually necessary to fasten the connecting rod in place 
as its own weight should keep it on the cranks of the 
stirring rods. 2 

The paddle blades consist of one piece of 1/16 inch 
sheet brass about 114 inches wide and of a length that 
will enter the mouth of the fruit jar. The blades are 
soldered to the paddle shafts. This completes the me- 
chanical part. 


*Bureau of Sewers and Sewage Treatment, Atlanta, Ga. 


INEXPENSIVE LABORATORY FLOCCER 











Laboratory Floccer. Motive Power Is Windshield Wiper Operated 

by Laboratory Suction Pump on Faucet. What Appears to Be a 

Rod Connecting the Stirring Rod Is a Flat Strip of Brass Drilled 
with Floles. ' 

The wood frame is made to permit sliding the ma- 
chine-head up (out of) or down into the jars. The jars 
are spaced properly on the base by tacking on thin 
strips of wood. The short piece of rubber hose makes 
a permanent connection from the windshield wiper to 
a piece of brass pipe across the side of the frame merely 
for convenience in attaching the aspirator hose at the 
back. 

The strap hanging from the top of the frame is a 
piece of hack-saw blade heated and bent to form a 
spring catch for holding. the machine head above the 
jars when not in operation. 

There has been some comment to the effect that the 
oscillating motion may break some floc particles in the 
immediate vicinity of the blades. This is probably true; 
but there is no flocculator built, large or smal!, which 
does not have this same defect. The relative movement 
between the water and the paddle blades at their point 
of contact is necessarily great in order to keep the water 
in the more remote parts of the floccing jars in a proper 
swirling motion. Overcoming this defect, inherent in all 
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flocculators, would require a much more expensive in- 
stallation and the benefit to results would not be worth 
the difference in cost. It would be necessary to dis- 
tribute a large paddle surface throughout the tank and 
move it at extremely slow speed. 

However, there is nothing to be gained by the above 
argument one way or another. If you need a laboratory 
floccer and have no money to spend for speed reducers 
and an electric motor, one may be made with fifty cents 
worth of brass and a windshield wiper. If you do not 
have access to a supply of brass stock, a satisfactory 
machine may be made in an hour using pieces of tin 
can for paddle blades and stiff iron wire for paddle 
shafts and connecting rod. The slide and frame is a 
real convenience but not a necessity. 


Water Works Projects Approved by PWA 
for Which No Funds Are as Yet Available* 


(Total Estimated Costs Better Than 24 Million) 


Location of Projects Cost Location of Projects Cost 
Location of Projects Cost Location of Projects Cost 

Alabama— ] » Mexiro— 

Sheffield ............ $297,000 Clayton ra as 80,000 
gg re 198,000 ‘ 
Montgomery ........ 30,300 PR td a 110.909 

en >) eee 5 Cee re re seers , 
I icc ains vis 0 — Se = 
aS: 394,545 Grand Tal A gale 138'1 31 

oo ah a = vette oo 
Plumersville ......... 25,455 I “tle Vv —— alae 30°14? 

California— Cl k p = MT coeccceos 550,000 
Carpetteria .......5.. 12,000 Norf -" M cocccesces 181818 
OE 2 ere 219,000 Pittske “Seba: 21918 
EE ee eee ae 843,636 ges OPE cecccerccecs aes 

a 7 a, | 100,000 
CS re ere reer 87,272 . 

“Ate C4. . ae 60,621 
Oe 6,800,000 Farnh 43 300 
PY duet sn se news 78,182 Eva gg ~ alate e+ 

Poleraie jvans ere 00,000 
I ra la Sietiess3 900,000 a Falls ....... —_ 
Oe eee 30,000 — ANdt «.- +e ee eeee ora 
Pagosa Spring ....... rr ta eetereesrers 23,636 

Florida— North Carolina— 
ES SIRABE VOREORE 2000s icccccce 103,454 
I goo setae aw ws 617,142 Ohio— 

Illinois— OE 6 ere 69,600 
OS err Fab et SCQMAN. 6icccciccvccse 40,500 
Ava OR I ee mee 41,818 Oklahome— 

White Hall .......... 41,818 Indinhoma ........... 25,450 
Elburn .....+..+++++ ses aaron se en 1,189,064 
Jacksonville .......... 460,000 Catoosa ............. : 38180 

Towa— py 4 
Oelwein .......06665. 470,000 eae serereeee ea 
Ria oe 27,272 % : y 
ee 26,000 ~ -abomestal pio HAstee i ae 
Maquoketa .......... 40,800 Langston ............ 27'270 
Re thlevccacarenis G00 Caer Cis 5454 
Fairfield ............. i Bo Snlammaiaaas 39000 
Cedar Rapids ........ 143,636 Chickasha ........... 49.090 
EE cone evncee es 35,000 Buffalo ............4. 47,955 
ay 31,000 , Pennsylvania— 

White City .......... 52.508 Seinis Grove ........ 50,000 
I 35,500 South Carolina— 

ESE eae 69,091 Orangeburg .......... 80,000 
I Nvsntinnceces 37,000 _ South Dakota— u 
eer nee P5568 VMI 5.062 6:60085 25,545 
SVR 43,636 Lake Andes ......... 17,273 
DOMED oc cecccecdees p Se Be ere 20,000 
rere ree 66,300 Whitewood .......... 27,272 
CN eras cd o's 5. eee BE ENON o's vias eS: 20'e0 60,000 
ER ake Alas ak wees ee errr 30,909 
ee a a eae Te NOE oso oio oc 0-0000' 20,230 
i re a ir 19,090 

Kentucky— Morristown .......... 9,090 
Madisonville ......... 96.000 MERGIGON onc onic ciccvnes 26,650 

Louisiana— T ennessee— 

NR Ses inset clare pg Sa re 41,000 
NE: 5 o's co date Os 150,000 Graysville ........... 43,636 
a errr cre 46,600 Texas— 

PN vis ing'a's'ee Pants 49,000 Rockport ............ 125,000 


*Elsewhere in this issue other States are covered in another 


listing. 
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Prathklinton: 43.008 65%. 99,000 
Morningsport ........ 35,000 
Massachusetts— 
Framingham ......... 60,000 
IE a. isk wiccare Sete 291,000 
Winchardon ......... 160,000 
eer ee 300,000 
ESE Ie LE ee ieee 163,000 
Springfield .......... 172,000 
SSOMMETVIIE o.ccecccccs 87,000 
ee 86,200 
SONU o Si56e veces 65,000 
W. Stackbridge ...... 92,520 
PION a's ::0-0'os 140,000 
2 GS ne 30,000 
PR ee 651,000 
eee 43,000 
Michigan— 
pO eee eee 18,165 
Missouri— 
eee 69,090 
OS Se een 49,091 
NE Wak otvanceses 41,913 
Montana— 
Three Forks ........ 58,181 
BE Savi oon coletes 4,294 
Nebraska-—- 
CET ee 10,000 
eee 15,455 
OE ica .c!evcho.0 ben bis 90,909 
eS Peer rere 45,000 
New Hampshire— 
2 ee ee 40,000 
ee eee 26,278 


7 
Association Meetings Scheduled: 








ee 
SUCTIIAN 5.6. ccc sees ee 
SE ei Ve eh yack < De 222.00) 
Tehuacane ........... 16,000 
WHE keen dds sccke 73,920 
. Utah— ; 
co SET OE Pee 2 
SOND es vicinciiences cde ao 
BEOGPICAIG oko os eo cscs 33,540 
Morgan City ........ 6,335 
EW SMT os be Soocke 8.180 
SN 7s cn aceceasen ot 7.270 
Honeyville ........... 22.000 
SSS 75,000 
RICBMONd «nn... ecces. 22.727 
V irginia— “Cd 
Winchester .......... 532,000 
cS 38.180 
oS eee: 52.000 
Washington— . 
oe 687,000 
SE Ge  wsndkeneceus 128,000 
MIE dinkc'aid Samia 34,545 
Wisconsin— 
OCostburg ............ 52820 
Fe ree 22,000 
a ne 30,900 
W yoming— 
COEF ccci eedeneeeees 74,540 
Porto Rico— 
re 136,360 
errr re 200,000 
pd ig. | Senne $24,340,157 


Aprit 17-18tH—Buttr, Mont. (Hotel Finlen). 
Montana Section, A. W. W. A. Secy. H. B. Foote, State 


Board of Health, Helena, Mont. 


Short School, April 15-16th, same place.) 


Aprit 21st—Hartrorp, Conn. 


New England Water Works Association. 


Gifford, Room 613, Statler Bldg., Boston, Mass. 


Aprit 23-24rH—Battimore, Mp. (Hotel Lord Baltimore). 
Four States Section, A. W. W. A. Secy. C. H. Becker, 


R. D. Wood Co., 400 Chestnut St., Philadelphia, Pa. 


Apri 27tTH—HartrForpD, Conn. (Hotel Bond). 


New England Sewage Works Association. 
W. Gilcreas, State Department of Health, 
W. 


ing.) Secy. F. 


New Scotland Avenue, Albany, N. Y. 


(N. E. 


Meeting follows on 28th, same place.) 


Apri 28tTH—HaArtTFoRD, CONN. 


New England Water Works Association. 
Gifford, Room 613, Statler Bldg., Boston, Mass. 


land Sewage Works Assn. meets 27th, same place.) 
May 14-15rH—Freperick, Mp. (Francis Scott Key Hotel). 


Maryland-Delaware Water & Sewerage Association. 
Blohm, 2411 North 


nual Meeting.) 
Charles St., Baltimore, Md. 


Secy.-Treas. 


A. W. 


May 14-15rH—ABeRDEEN, WasH. (Hotel Morck). 
Pacific Northwest Section, A. W. W. A. Secy. E. C. Wil- 
lard, 720 Corbett Bldg., Portland, Ore. 


May 21st—Concorp, N. H. 


New England Water Works Association. 


Gifford, Room 613, Statler Bldg., Boston, Mass. 
June 11-13trH—Lonec Beacu, L. I. (Lido Beach Club). 
New York State Sewage Works Association. 


Meeting.) Secy.-Treas. A. 
Health, Albany, N. Y. 


June 8-12tTH—Los AnGeELEs, Catir. (Biltmore Hotel). 
American Water Works Association. € 
Secy. B. C. Little, 29 West 39th St., New York City, 


tion. ) 
mY, 
June 22-24tTH—StATE COLLEGE, 


Pennsylvania Water Works Operators Association. 
M. Glace, 20 South 22nd 


nual Conference. ) 
St., Harrisburg, Pa. 


Secy.-Treas. J. 


Pa. 


June 24-26rTH—StTATE CoLiece, Pa. 


Pennsylvania Sewage Works Association. 


(Water Works Operators’ 


Secy. Frank J. 


(Spring Meet- 


W. A. 


Sec’y. Frank J. 
(New Eng- 


(An- 


Secy. Frank J. 


(Spring 
S. Bedell, State Department of 


(Annual Conven- 


(An- 


(Annual Con- 


ference.) Secy. L. D. Matter, Kirby Health Center, Wilkes- 


Barre, Pa. 


Jury 20-24rH—StTILLWATER, OKLA. 


Oklahoma Water and Sewage Conference. 4 
Secy.-Treas. H. J. Darcy, State Sanitary Engineer, 


ference. ) 
Oklahoma City, Okla. 


(Annual Con- 











Speakers Who Talk too Long 

LSEWHERE in this issue is printed the program 

of technical papers scheduled for presentation be- 
fore the approaching convention of the American Water 
Works Association to be held in Los Angeles, June 8th- 
12th. Much time and thought has been given by the 
Program Committee in building the program and selec- 
tion of speakers and discussors. 

The appearance of this program brings to mind pre- 
vious meetings of technical associations and societies at 
which well-planned programs have been marred because 
of the fact that some speakers have talked too long. 

Those speakers who over-run the time allotted them on 
programs are frequently inconsiderate to an extent that 
something more than the polite repeated reminder from 
the presiding officer, that they are exceeding their time 
limit, is justified. With certain classes of speakers one 
might expect to find a disregard for efficient use of the 
time allotted them on programs. But, it is difficult to 
understand why technically trained men who are sup- 
posed to appreciate the value of efficiency and precision 
should so disregard both, when it comes to the opera- 
tion of meetings. 

It is not as though these speakers had not been noti- 
fied, at the time of their assignment of subject and posi- 
tion on the program, as to the number of minutes allotted 
them for their presentation. Note the word “presenta- 
tion”; there being no limits set as to the length of paper 
or discussion to be prepared by the speaker for sub- 
mission to the association for printing in its official pub- 
lication. It is entirely true that it is not always possible, 
and is likely improbable, that an author can do justice 
to his subject in a paper which can be read word by 
word, and tables and graphs exhibited and explained, in 
the period allotted him on a program which must be suf- 
ficiently inclusive to satisfy the varied interests of the 
many attending technical meetings. On the other hand, 
it is possible for the author-speaker to curtail his pres- 
entation by selecting more important portions of his 
paper which can assuredly be read within the time al- 
lotted. He can determine his normal speed of delivery 
by actual test before the meeting and select passages to 
be read accordingly. If preferable (and it frequently 
is) the author may prepare a separate condensed paper, 
based on the original manuscript, which can be pre- 
sented within the time limits. Then, he should deter- 
mine to stick to the manuscript and curtail side remarks 
and departures. 

In order to make it possible for those attending meet- 
ings to make the most effective use of their time and 
select those papers which they may especia!ly wish to 
hear in the various sessions (some being simultaneously 
under way), it has been found advantageous to follow 
the time schedule system in program building. Showing 
on the program the hour in which each speaker is to be 
heard, makes effective attendance an easy matter, pro- 
vided the program is run off on the schedule set. When 
speakers talk too long thé whole idea behind the sched- 
uled program -fails of purpose and the resultant ineffi- 
ciency proves to be an injustice to members and guests. 
Furthermore, long-winded speakers exhibit an inexcus- 
able disregard for fellow speakers sharing with him the 
program period. Also, as much can be said regarding 
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the presiding officer whose duty it is to hold the pro- 
gram to the time scheduled as nearly as possible. 

Several schemes have been tried by technical societies 
in an attempt to keep speakers to schedule. The older 
and frequently effective system has been the preliminary 
and the final warning from the presiding officer. More 
modern, and less personal, has been the use of time 
limit signals in the form of flashing electric lights or 
the adaptation of varicolored light bulbs to indicate the 
passing of time until the fina! red (stop) light flashes on. 
Still another is the system of having a man (monitor) 
stand up in the rear of the audience a few minutes be- 
fore the allotted time is up—then again stand up at the 
expiration of the time and remain standing until the 
speaker closes. 

Where these schemes have been tried they have been 
fairly effective on the whole. Especially so, if the pre- 
siding officer wil! early in the meeting establish a prece- 
dent by stopping the very first speaker who persists in 
his disregard of the signal. 

The speaker who talks too long more often than not 
becomes boresome to his audience and frequently does 
himself an injustice. He at least is unfair to fellow 
speakers and inconsiderate of the presiding officer. 
Some method must be devised to stop him. If the more 
polite methods prove ineffective, the presiding officer, 
in doing his duty, has no alternative to the use of the 
“big-stick” at his elbow’s reach. 

Efficiency in the running through of scheduled pro- 
grams is essential if meetings are to be run with the 
most effective fairness to all. Considerate speakers ap- 
preciate this—the other kind must be made to. 


¥ 
Administrator-Operator Relations 


T is not often that a city manager discusses the ques- 

tion of relations that should exist between the ad- 
ministrative head of a municipality and their plant op- 
erators. Still less frequent are such discussions put into 
writing and published. Therefore, what City Manager 
Ed. Shafter of Pontiac, Mich (pop. 25,000) had to say 
before the Michigan Sewage Works Association, and 
now in print in the proceedings of the Conference 
(Michigan Eng. Exptl. Sta. Bul. No. 64), is worthy 
of comment. 

Right in the beginning, Mr. Shafter’s language dis- 
closes an attitude when he states the relationship be- 
tween manager and operator at Pontiac in the following 
words—“He (the operator) confers directly with the 
City Manager.” Others might have said that “he re- 
ports directly to,” rather than “confers directly with.” 
It is this language which most probably reveals why the 
City Manager of Pontiac has.such a good insight into 
the sewage treatment problem and high regard for his 
“conferee”—the Plant Operator. 

Further on, Mr. Shafter says that it was to him quite 
essential that there be close contact between the man- 
ager and plant operators to develop a mutual under- 
standing of the problems and of the requirements for 
successful operation of the plant. This, amongst other 
reasons, should be so to the end that appropriations 
recommended might be ample for proper plant mainte- 
nance and operation. Further on, he states that the 
plant operator’s service to his community is a conscien- 
tious service which warrants proper recognition and 
granting of his needs. 
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EQUIPMENT NEWS 
AND LITERATURE REVIEW 


Lubricated Plug Valves 
Plug type valves are being increasingly 
satisfactorily 
construction. 


and 
wi wks 


employed in sewage 
To many the well 
known plug valve, 
here illustrated is 
not new. To others 
it will be. 
Nordstrom Lu- 
bricated Plug 
Valves, manufac- 
tured by the Mer- 
co - Nordstrom 
(subsidiary of the 
Pittsburgh Equita- 





ble Meter Com- 

> pany), are especial- 

a ae ly suited for lat- 
IN ordastro1 ‘ ey ° : 

Lubricated eral air lines, 

Plug Valve sludge lines, grit 


chamber drain lines, 
and pump suction and discharge lines hand- 
ling sludge or gritty material. The patented 
“Sealdport” method of lubrication found 
on all Nordstrom Valves assures positive 
shut-off and elimination of sticking. The 
arrangement of lubricant grooves on the 
plug and body prevents the lubricant from 
being blown from the valve by the pres- 
sure in the line. 
For descriptive literature on these lu- 


bricated plug valves, address—Pittsburgh 
Equitable Meter Company, 400 N. Lex- 
ington Ave., Pittsburgh, Pa. 
v 
Remote Valve Control 

To supplement automatic control sys- 
tems, The Boxboro Co. has developed a 
new Remote Valve Control. If hand valves 


are not easily accessible, it is only natural 
that necessary adjustments will likely be 
neglected. Where these conditions exist, 
a Foxboro Remote Valve Control, mount- 
ed on a centrally-located panel, enables 


REMOTE VALVE 
CONTROL 





Foxboro New Remote Valve Control 
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the operator to adjust manually the de- 
gree of opening of an out-of-the-way, in- 
accessible or distant valve without leaving 
his station, 

A feature claimed for Foxboro’s Re- 
mote Valve Control is the extreme pre- 
cision of valve setting. It is easy to make 
a change in pressure on the diaphragm mo- 
tor of the controlled valve as small as 
i4-inch of water or less. Used in 
junction with a Stabilflo valve, the con- 
trolled flow can be changed by less than 1 
percent. Due to its original unique de- 
sign, there is no “pumping” or vibrating. 
Air pressure on the diaphragm is held 
exactly at the desired setting. 

For descriptive bulletin address 
boro Co., Foxboro, Mass. 


v 
A New Reeves Motodrive 
To meet the need for a variable speed 
drive which combines, in a compact and 
self-contained enclosure, any standard make 


col- 


Fox- 


of constant speed motor and _ variable 
speed control mechanism, Reeves Pulley 
Company, has developed the REEVES 


Vari-Speed Motodrive. 
Any make of foot-type, constant speed 





New Reeves Motor Drive 


motor, within standard NEMA dimensions, 
may be used. Merely by turning a con- 
venient handwheel, any desired speed with- 
in predetermined limits can be made 
smoothly and quickly available to insure 
maximum operating efficiency of the driv- 
en machine. A convenient dial indicator 
registers the speed. 

The Motodrive combines features of both 
the well-known REEVES Variable Speed 
Transmission and Vari-Speed Motor Pul- 
ley. It utilizes the proved mechanical 
principle of a V-belt running between two 
sets of cone-faced discs which are adjust- 
able in diameter and mounted on parallel 
shafts. A system of thorough ventilation 
maintains uniformly efficient temperatures 
of motor and variable speed mechanism. 
\nother important feature is that the vari- 
able speed shaft may be extended on either 
side of the unit as required. 

The drive is available in two designs— 
horizontal and vertical. Each design is 
built in four sizes which cover speed ra- 


tios from 2:1 through 6:1. Reduction 
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units of helical gear type in rations u 
tou and including 189:1 may be incadpadt 
ated in the drive. In different combination 
of sizes, ratios and reduction gears, az 
put speeds ranging from a minimum of 
1.35 R.P.M. to a maximum of 3480 R.P M 
may be obtained. = 


For complete information on the new 
Motodrive and descriptive literature ad- 
dress Reeves Pulley Company, Columbys 
Indiana. a 

v 
Beckman pH Meter 

The New Beckman pH Meter with glass 
electrodes is being offered by Arthur H. 
Thomas Company of Philadelphia. It js 
a readily portable, self contained and di- 
rect reading instrument designed for field, 
factory and laboratory use. The especial- 
ly sturdy and easily cleaned glass elec- 
trode (requiring 2 ml. of solution only), is 
a feature. A vacuum tube amplifier does 
away with the galvanometer, thus elimin- 
ating interferences with reading accura- 
cies (0.1 pH) over a range of pH 0 to 

















Beckman Glass Electrode pH Meter 


pH 12.5. The pH Meter is rugged and 
not subject to vibrations; is entirely self 
contained in a walnut carrying case 11 x 
9 x 8 inches. Closing the cover automat- 
ically shuts off the instrument and locks it. 
It sounds to be the best thing of its kind 
ever offered at a price as reasonable. 
For further information address, Arthur 
H. Thomas Company, Philadelphia, Penna. 
View Looking Down on Top Plate of 


v 
New Phase-Rotation Indicator 

A new type of phase-rotation indicator, 
in which the outstanding innovation is the 
complete lack of moving parts, has been 
announced by the General Electric Com- 
pany. Weighing only twelve ounces and 
having over-all dimensions of 5% by 3% 
by 3 inches, it can be carried around eas- 
ily. This instrument will be found very 
useful in three-phase testing and installa- 





G. E. Phase-Rotation Indicator 












NGINEERS who have used 
this high-strength, copper- 
silicon alloy attest its value for 
many uses... including slide 
gates, weir plates, supporting 
bolts, baffle plates, screens and 
other metal parts exposed to 
corrosion. 





Because of the five outstand- 
ing qualities of Everdur (listed 
above), this durable copper alloy 
has been chosen since 1927 for 
many sewage applications in dif- 
ferent parts of the country. And, 
although these applications 
present a wide variety of con- 
ditions ... Everdur has shown 
uniformly excellent resistance 
to corrosion and given every in- 
dication of permanence. 


’ THE AMERICAN 


General Offices: Waterbury, Connecticut 


1 Highly corrosion-resistant 


2 Strong as steel, permitting 
lightweight construction 


explain its value for sewage service 





hese 5 qualities of 
EVERDUR METAL 


3 Easily fabricated 
4 Readily welded 
5 Moderate in cost 


Here is an example of how Everdur Metal 
stands up under severe service. This mechani- 
cally cleaned fine screen, Bridgeport, Conn. 
plant, consists of Everdur plates with milled 
slots, fastened with Everdur screws. Everdur 
plates have been in service 5 years and are 
still in excellent condition. These screens 
are subjected to unusually severe service, 
inasmuch as they are not preceded by a grit 
chamber and dispose of highly varied in- 
dustrial waste, domestic sewage and material 
from storm sewers. 


+ 
EVERDUR METAL—“Everdutr” is a regis- 
tered trade-mark identifying products of The 
American Brass Company made from alloys 
of copper, silicon and other elements. 











Offices and Agencies in Principal Cities 





The first cost of Everdur is mod- 
erate and .. . due to its great 
strength and exceptional ability 
to resist corrosion . . . subse- 
quent maintenance expense is 
almost negligible. This unusual - 
metal is available in all com- 
mercial forms and can be readily 
fabricated by substantially the 
same procedures used with steel, 
including welding. 

Engineers who have studied the 
performance of Everdur Metal 
in sewage treatment agree that 
it is the logical solution to a 
large number of corrosion prob- 
lems. Additional information, 
including illustrations and data 


on typical installations, will be 


mailed free on request. aean3 


ANACONDA COPPER & BRASS 
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tion work, such as the testing and instal- 
lation of three-phase meters and motors. 

The new phase-rotation indicator em- 
ploys two neon glow lamps and a simple 
circuit which requires no adjustment. Suit- 
able terminals are provided for connection 
to 110-, 220,- or 440-volt circuits. 

Operation is simple and sure. Pressing 
a centrally located button lights both of 
the glow lamps. The button is then re- 
leased—and phase-rotation, clockwise or 
counterclockwise, is shown by which one 
of the lamps remains lighted. 

For greater details, request literature of 
General Electric Co., Schenectady, N. Y. 





v 
Pittsburgh Meter Not Affected by 
Flood 


The recent flood which demoralized 
Pittsburgh and crippled manufacturing ac- 
tivities for many firms, caused but slight 
inconvenience at the plant of the Pitts- 
burgh Equitable Meter Company. 

The factories, located in the high east- 
ern residential section of the city were not 
touched by flood waters and only a short 
shut-down was made necessary’ while 
emergency equipment was secured to sup- 
ply power. 

During the height of the flood, the com- 
pany gave twenty-four hour service to util- 
ities in the stricken area while many em- 
ployees served with the Red Cross for the 
curation of the emergency. 


v 
Kauffman Again Heads Link-Belt 


Stockholders of Link-Belt Company re- 
cently elected as president of the company, 
Mr. Alfred Kauffman to succeed Mr. Geo. 
P. Torrence, re- 
signed, 

The new presi- 
dent started with 
Link-Belt Co. as a 
draftsman 35 years 
ago. He has served 
as sales engineer, 
designing engineer, 
superintendent of 
construction, plant 
manager. For the 
past four years he 
has served as vice- 
president and manager of the Chicago plant. 
He was president of the company from 
1924 to 1932 and director since 1922. B. A. 
Gayman, of San Francisco, who is presi- 
dent of the Pacific Division of Link-Belt 
Co., was director at the same 
meeting. 








A. Kauffman 


made a 


Vv 
Pacific Flush-Tank Elects New Officers 


At the forty-third annual meeting of the 
Pacific Flush-Tank Company, held at 
their Chicago office, the foilowing officers 
were elected for the ensuing year: Les- 
ter E. Rein, President; Harry E. Schlenz, 
Vice-President; D. M. Burwell, Treas- 
urer; L. E. Langdon, Secretary. 

The Eastern office at 441 Lexington 
Ave., New York, N. Y., continues under 
the management of Mr. Lionel L. Lang- 
ford. 

The Pacific Flush-Tank Company has, 
since its inception in 1893, concentrated 
continuously and exclusively on the de- 
sign and manufacture of sewer and sew- 
age treatment equipment. 
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EgurpMENT News AND LITERATURE REVIE 


CATALOGS AND TRADE 


[Any of the publications reviewed 
in this column can be secured from or 
through Water Works & Sewerage, if 
such is preferable.] 


“How to Handle IT”:—is a uniquely 
arranged booklet which pictures in attrac- 
tive style the various types of material 
handling and conveying equipment fabri- 
cated and installed by Chain Belt Co. of 
Milwaukee. Of interest to sanitary engi- 
neers and contractors are the REX-Belt 
Conveyors, Sludge Collector and clarifier 
Mechanisms, travelling trash Screens, 
Sludge Pumps. 

A companion bulletion describes and il- 
lustrates the improved “Rex Travelling 
Water Screens” so extensively used in 
removing trash from intake water at pump- 
ing stations, power plants and the like. 
The four major illustrated improvements 
niade in design insure a “leak proof” screen 
and elimination of unequal strain and wear 
ou important parts. For these companion 
booklets ask for Bulletin No. 260 (the 
first) or Catalog No. 187 (the second). 
Address—Chain Belt Company, Sanitation 
Division, Milwaukee, Wisc. 


“Ferrisul”—In a compact booklet 
from Merrimac Chemical Co. (Monsanto 
Chemical Co.) presents a treatise on “Fer- 
risul”. The product is an anhydrous ferric- 
sulphate employed as a coagulant for wa- 
ter, sewage and trade wastes. The book- 
let presents the properties and analysis of 
the coagulant and its adaptations, method 
of feed (solution or dry) solubility, corro- 
siveness and other useful information for 
operators and designers. For a copy ad- 
dress—Merrimac Chemical Company, Ev- 
erett Station, Boston, Mass. or, Monsanto 
Chemical Company, St. Louis, Mo. 


“Sodium Aluminate’—A companion 
booklet to “Ferrisul” is that which deals 
with Sodium Aluminate and its use in wa- 
ter treatment. The material is presented 
in very much the same manner as that 
pertaining to “Ferrisul.” Both booklets 
may be had by a single request to the 
Merrimac Chemical Company of Boston, 
or, Monsanto Chemical Company of St. 
Louis, Mo. 


“Liquid Chlorine’—A thirty-two-page 
(press fresh) illustrated brochure dealing 
with liquid chlorine is an excellent refer- 
ence and data production just received from 
Pennsylvania Salt Manufacturing Co. It 
contains up to date and important “Facts 
About Liquid Chlorine,” its handling and 
its use by approved methods. It relates 
troubles and methods of correction which 
will make it possible to employ chlorine 
to greater advantage, with less nuisance or 
danger. “Handling of Chlorine Contain- 
ers” is an important chapter as are those 
on “Piping and Fixtures” and “Handling 
Leaks.” The various applications of 
chlorine are briefly covered and methods 
of preparing hypochlorites are given. The 
final chapter comprises analytical methods 
for determining available and_ residual 
chlorine. This new brochure is a reference 
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work. For a copy, address —Pennsylvania 
Salt Manufacturing Co., 1000 Widener 
Building, Philadelphia, Penna. 


_“Force-Feed Lubrication” :—Is an en. 
lightening and well illustrated booklet de- 
scribing the unique Hills-McCanna Force 
Feed Lubricators which “won their spurs” 
some years ago, in the industrial fields, as 
the first successful automatic mechanical 
lubricators. For lubricating practically 
ali types of equipment they feature the 
single plunger principle of force-feed, be- 
ing ball valve equipped. May be located 
on pumps, engines, etc., or at a central 
point for oil distribution to various sep- 
arated pieces of equipment. Another fea- 
ture is the Metering Sight Feed attach- 
ment which insures accuracy without de- 
ficiency or waste of oil. Those who ap- 
preciate the highest grade lubricants will 
appreciate the precision lubricators de- 
scribed and illustrated, which insure pos- 
ittve but not wasteful use of high grade 
oils. For ‘“Force-Feed Lubricators”—ad- 
dress, Hills-McCanna Company, 2357 Nel- 
son St., Chicago, III. 


“Turn Your Sludge Into Profits”:—Is 
the cover title on a bulletin from the Roy- 
er Foundry and Machine Company which 
relates the possibilities of successful local 
marketing ef prepared sewage sludge. The 
machine (Royer Disintegrator) which so 
effectively shreds dried or partly dried 
(56 pe. water) sludges, to produce a uni- 
form easily handled humus fertilizer, is 
described and illustrated in six models 
and sizes. Successfully used at many 
plants, this efficient and readily portable 
machine, operators claim, “turns sludge 
into profits.” For a copy of this new bul- 
letin address—Royer Foundry and Machine 
Co, Kingston, Penna., or, C. G. Wigley 
(Sales Agent), 3108 Atlantic Ave., At- 
lantic City, N. J. 


“Deep Well Pumps”:— Worthington 
Deep Well Turbine Pumps of improved 
design are described in an easy to read 
folder which pictures the working parts 
of Type Q and QA pumps for heads up 
to 400 feet. These pumps have been es- 
pecially designed to avoid falling efficien- 
cies and overloading, due to water level 
fluctuations within the well. For Bulletin 
450—B-19—“Deep Well Turbine Pumps” 
—address, Worthington Pump and Mach- 
inery Corp., Harrison, N. J. 


“DIFCO Manual”:—The fifth edition 
of the “Difco Manual of Dehydrated Cul- 
ture Media and Reagents,” now ready for 
distribution, gives the formulas and appli- 
cations of the many prepared dehydrated 
culture media offered by Difco Laborato- 
ries, Inc. of Detroit. Water and sewage lab- 
oratory media prescribed by Standard 
Methods of Water Analysis (A.P.H.A. and 
A.W.W.A.) are given considerable space. 
A daily program for routine bacteriolog- 
ical work of the water and sewage labora- 
tory is outlined and explained. For a copy 
of the Manual (its free)—address, Difco 
Laboratories, Inc., Detroit, Mich. 
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Simple Assembly — NOT Field Fabrication 














With the Dresser Coupling, most of the work is 
done before field work begins. There is no field 
fabrication. The few, simple, factory-made parts 
are quickly and easily assembled on plain-end 
pipe by unskilled labor, above or in the ditch. 
Such built-in simplicity is not altered by the 
“human equation.” The standard parts can go 
together in only one way—the permanently tight 
way! And only one type of tool is required—a 
wrench. Folder No. 355 tells you how to simplify 
your pipe-line work with Dresser Couplings— 
insuring permanent tightness, flexibility, strength, 


and true economy! Ask for it by number. 


S. R. DRESSER MFG. COMPANY 
Bradford, Pa. 


In Canada: Dresser Mfg. Company, Ltd., 32 Front St. W., Toronto, Ont. 











See and examine this one-piece, non-slip § Blaw-Knox Steel Stair Treads are made 
grating for yourself. We have prepared a from Electroforged steel grating using a 
sample, paper weight size, and will be nosing made from rolled diamond check- 
glad to send it to you on request together ered plate which sharply defines the edge 
with complete catalog. Just say—send of each tread. Available in all standard 
Grating sample. sizes. Ask for Form 1498. 


BLAW-KNOX COMPANY 


2053 FARMERS BANK BUILDING .- PITTSBURGH, PA. 
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FERRISUL—An excellent 
coagulant 
SANTOSITE—An efficient 
and economical reducing 
agent for removing dis- 
solved oxygen 


hemicals 


A dependable product 
in dependable equipment 


Monsanto Lhemical Lampany 


Sr. Louis.U.S.A 











PERMANENT RECORDS 


SPARLING Main-Line Meters are widely used 


SERVICISED 


EXPANSION 
JOINTS 















by water departments, irrigation districts, sewage 
disposal plants, railroads, oil companies, paper 
mills, and other industries 


where efficient, accurate liquid for 

measuring and recording 

equipment is required. Sewage Plant 
Construction 


Remember, when you are plan- 
ning your new sewage plant, 
swimming pool or in fact any 
type of concrete structure, that 
the life of that structure depends 


can be filed for reference. 


These recorder charts are 


Ee atl 


ae 


easily read, giving the amount 
and rate of flow hour by hour 
over twenty-four-hour periods 
or seven-day periods as de- 


sired. 


Ask for quotations covering 
Bulletin 302-A sent on request. 





Pedestal Type 


Indicator- 


Totalizer-Recorder 


any installation. 


Address your 








Asphalt Plank 
Expansion Joint 
Waterproofings 
Asphalts 
Fibre Plaster 
Sheet Asphalt 


on the joint filler you employ. 


SERVICISED EXPANSION JOINTS 
are made to exacting specifica- 
tions. Furnished in various types, 
such as Premoulded Asphalt, 
Cork Rubber, Sponge Rubber, 
Plain Cork, and many other 
types. They are made to pre- 
vent and control cracking of con- 
crete, giving longer life to con- 


nearest office Waterprofing crete construction however or 
ares . For Sewer wherever used. 
Tunnels Specify —SERVICISED Expansion 

















Joints on your next concrete job. 


SERVICISED PRODUCTS CORP. 


605! WEST 65TH STREET CHICAGO, ILL. 





*SPARLING 


NEW YORK CHICAGO LOS ANGELES 
101 Park Ave. 3104 S. Michigan Ave. 955 N. Main St. 























CAN WE HELP YOU? 


To our readers desiring additional help or information we 
will be glad to assist you in securing more complete informa- 
tion or data on any equipment or product you need. Use 
the convenient blank below — No cost or obligation. 


On other pages in this issue you will find described new 
and improved equipment, etc., as well as reviews of recent 
trade literature received by us. By requesting the literaure 
described you will be able to keep your catalog file complete 
and up to date. 





WATER WORKS & SEWERAGE, 155 East 44th Street, New York, N. Y. 
Gentlemen:—We are interested in the following items and would appreciate your assistance in securing more complete information. 
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TO SEWAGE PLANT DESIGNERS: 


BUILDERS IRON FOUNDRY manufactures the following equipment for 
sewage disposal plants and offers with it the experience of 40 years of 
specialization in metering and controlling. 
Venturi Meters for Sewage and Sludge. Standard or Special Venturi 
Tubes; with or without Split Sections, and Automatic Vent Cleaners. 


Air Meters. For measuring total blower output and air to each aeration 
tank or channel. 


Venturi Controllers for Raw Sewage and Return Sludge. Hydraulically 
or electrically operated to maintain any desired rate of flow. 


Registers and Recorders for Parshall Open Flumes.. Additional distant 
Rate Indicators if required. 


Kennison Nozzles for Sewage and Sludge. With Recording, Indicating, 
and Registering Instruments. 


Ratio Gauges. Showing proportion of air to sewage or proportion of 
return sludge to sewage. 


Sludge Level Controllers. 
Chemical Feeders. 


Your inquiries regarding any of this equipment will receive careful attention. 


BUILDERS IRON FOUNDRY, * $az2X° PROVIDENCE, R. 1. 












40” x 30” x 30” Flanged 
Ribbed Wye Bends 


Its huge, odd shape would have made this 
SPECIAL CASTING a White Elephant for 
many foundries, but here at “Lynchburg” 
with more than half a century of successful 
experience in casting difficult special fittings 
it was but another everyday job. ... Play Safe 
—write, wire or phone your specifications to 
“Lynchburg” for quick estimates. 


Bell and Spigot Pipe and Fittings. From 4’ to 54’’ 
Cast Iron Flanged Pipe. From 3’’ to 6a” 
Cast Iron Flanged Fittings and Flanges from 1’’ to 6a’ 
de Lavaud Centrifugal Cast-Iron Pipe 


* LYNCHBURG FOUNDRY COMPANY 


G 1 Office - Lynchburg, Virgini 
Peoples Gas Building “Ker a ee 50 Broad St. 


Chicago, Ill. New York, N. Y. 
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SHEAR GATE 


MUD VALVE 


Sewerage and Filtration 
EQUIPMENT 


Valve troubles need no longer be a 
problem in sewerage disposal and 
filtration equipment. Install and rely 
on Ludlow gates and valves—built | 
to last—smooth operating — positive 
HYDRAULIC acting—time-tested in nation-wide 


OPERATED 
VALVE 


use. Complete information and quota- 


tions on request. 


The LUDLOW VALVE MFG. CO. 


TROY, NEW YORK 











| General Sales Agent 





ANTHRAFILT 
Saves Half the Wash Water 


Anthrafilt can be used in larger sizes than 
sand—thus more than doubling the length of 
filter run. This, in turn, halves the amount of | 
wash water required and also cuts in half the | 
time out of service. 





| Anthrafilt is in successful use at: 


Steelton, Pa. 
Cumberland, Md. 


Denver, Col. 


Samples and additional data gladly furnished 
on request. 


THE HUDSON COAL CO. 


SCRANTON, PA. 


H. H. SHAVER 
Asst. Gen. Sales Agent 


G. B. FILLMORE 
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““More Than 4,500,000,000 
Gallons Per Day 
Pass Through 


SIMPLEX RATE CONTROLLERS*’ 


Simplicity of Design, Accuracy, De- 
pendability, Low Maintenance Cost, 
and Direct-Acting Features make 
SIMPLEX CONTROLLERS the selec- 
tion of Designing and Operating En- 
gineers all over the world. 


YOU can better YOUR filter oper- 
ation by their use. 


A card will bring you complete data. 


SIMPLEX VALVE & METER CO. 
6743 UPLAND STREET, PHILADELPHIA, PA. 











TESTED FOR TOUGHNESS 


The original raw greensand, from which Zeo-Dur and 
Super-Zeo-Dur are made, is hand dug from carefully 
selected strata, screened, washed, graded, then classified. 
At last it is pure enough for stabilization. 


At frequent intervals during the stabilization process, 
samples of the zeolite are taken to the laboratory and 
tested for durability. When the zeolite is finally dried 
and bagged, an average of 62% of the original greensand 
has been rejected! That’s why Permutit zeolites can be 
depended on to Jast. 


We also maintain stocks of Decalso, the standard of syn- 
thetic zeolite quality. Our new free booklet tells the 
complete story of zeolites. For your copy, write The 
Permutit Company, 330 West 42nd Street, New York City. 


Permutit 
poet at tet pe 


















































“We'll Be Seeing You 
at the A.W.W.A. Meeting” 


| Pees like this year’s A. W. 

W. A. Convention in Los 
Angeles, June 8-12, is going to 
hang up new records both for 
attendance and for program in- 
terest. We join the Convention 
Committee in urging you to at- 
tend, and we hope you'll drop by 
the Acipco Exhibit and see us. 


AMERICAN 
CAST IRON PIPE CO. 


Birmingham, Alabama 


Los Angeles Office: 
1203-4 Park Central Bldg., 412 West 6th Street. 




















Profitable DITCHING 








Cie hee 


with Barber-Greene’s 


Barber-Greene's Superior features: the Vertical Boom, Milling Action 
digging, Automatic Overload Release, Self-Cleaning Buckets and 
many others give profitable digging. They bring results like 7c a foot 
for a Washington Water Department (partly through hardpan) .. . 
5c a foot for a Texas Gas Company . . . 2/2¢ a foot for hundreds of 
miles of pipe-line trench. Send a card for "Ditching Snapshots and 
Records." There is no obligation. 


Standardized Material 
Handling Machines 


RBER 
EENE 


660 West Park Ave., 
Aurora, Ill. 






















SYNTRON 


DRY CHEMICAL FEEDERS 


Vibra-Flow type with Remote Electric Volume Control. No motors, 
gears, cams, slides, scrapers or wearing parts. 


and 


GRAVIMETRIC FEEDERS 


Providing Feed by Actual Weight. 
Also available with Feed Rate Indicators and Recorders. 


SYNTRON CO., 402 Lexington St., Pittsburgh, Pa. 
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Dependable Always 


Joint your cast iron bell and spigot 
water mains with dependable self- 
caulking Hydro-Tite. 


Used 
on thousands of miles of pipe. In 


Tight—strong and flexible. 


service more than 22 years without 
a failure anywhere. 


Write for information or demonstration. 














sO 0) Kooy Wy o 
HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 60 Church Street, New York, N. Y 


eneral Offices and Works: West Medford Station, Boston, Mass. 
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DIRECTORY OF ENGINEERS 


























Water Works, Water Purifi- 
eation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 

Civic Opera Building, Chi- 
cago. 


ment and Applications, Valu- 
ations and Rates. 

717 Liberty Ave., Pittsburgh, 
Pa. 























Black & Veatch 
Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 


fication, Electric Lighting, 
Power Plants, Valuations, 
Special Investigations, Re- 


ports and Laboratory. 
E. B. Black, N. T. Veatch, 


Jr. 
Mutual Bidg., 
Kansas City, Mo. 








Chicago Testing Labora- 


tory, Inc. 
and affiliated 
Chicago Paving Laboratory, 
Inc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, 
tures, Consultation, 
tion, Testing, Design, 
search, Investigation 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 


Struc- 
Inspec- 
Re- 
and 


tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Alvord, Burdick & Chester, Campbell, Davis | Nicholas S. Hill, Jr. Potter, Alexander, C. E, 
Consulting Engineer Hydraulic Engineer and 
Howson & Bankson 4 Water Supply, Sewage Dis— Sanitary Expert 
Engineers ‘The Chester Engineers posal, Hydraulic Develop- Sewerage and Sewage Dis- 
John W. Alvord, Charles B. Water Supply and Purifica- ments, Reports, Investiga— posal, Water Supply and 
Burdick, Louis R. Howson, tion, Sewerage and Sewage tions, Valuations, Rates, Purification. 
Donald H. Maxwell. Treatment, Power Develop- Design, Construction, Opera- 50 Church St., New York. 








Morris Knowles, Inc. 


Engineers 
Water Supply and Purifica- 
tion, Sewerage and Sewage 


Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 








Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 

Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, 


Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
































































ations. 





Burns & McDonnell 
Engineering Co. 
McDonnell—Smith-Baldwin- 


Lambert-Timanus 
Consulting Engineers 


Waterworks Sewerage C. A. Emerson, Jr. E 

Lighting Appraisals Elmer G. Manahan Engineer 

Rate Investigations. Ernest W. Whitlock Water Supply, Treatment, 

Kansas City. Mo., 107 W. H. K. Gatley Sewerage Reports, Plans, 

Linwood Blvd. Sewage Treatment, Sewers, Estimates. 

Albany, New York Waterworks. Purification, Supervision and Operation. 

11 No. Pearl St. Drainage, Waste Disposal, Valuation and Rates. 

Cincinnati, O. Valuations. 25 W. 48rd St., New York, 
11 Park Place, New York ms. Ee 


Transportation Bldg. 


Fuller & McClintock 


Engineers 
F. G. Cunningham 


Statler Bldg.. Boston. 





Malcolm Pirnie 





Whitman & Howard 
. Harry W. Clark 


Associate Engineers 

(Est. 1869—Inc. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga- 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St.. Boston, Mass. 





P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 








GRADUATE ENGINEER: Civil Engineer 
(B. S. Yale University 1933) wishes posi- 
tion with construction or engineering 
firm. Experience since 1927 includes con- 
struction of steel frame buildings, high- 
ways, cost control work, geodetic surveys. 
Especially interested in work in sanitary 
field. Age 26, married. Address “E. V. T..”’ 
care WATER WORKS AND SEWERAGE. 
155 East 44th Street, New York City. 


SUPERINTENDENT or Chief Operator in 
small or medium sized plant or operator 
in large sized plant; 10 years’ experience 
in water works field. last four in active 
charge of small rapid sand filter plant; 
23 years’ electrical experience in genera- 


tion, distribution and maintenance. Now 
employed. married, 43 years of age. Can 
furnish references. Address L. A. B., 
Water Works & Sewerage, 400 W. Madi- 


son St., Chicago, Ml. 





SALES ENGINEER—Graduate Registered 
Professional Engineer, now employed, de- 
sires regular sales position with manu- 
facturing concern specializing in machin- 
ery and equipment for construction of 
sewage disposal plants and kindred fields. 
15 years in sales and sanitary experience 
in this work. Age 41; married; best of 
references, will go anywhere. Address 
H. . C.. Y% Water Works & Sewerage, 
155 East 44th St., New York City. 


Water Works and Sewerage—A pril, 











POSITIONS WANTED 
This department has been started 
| as a service to those in the Water 
| Works and Sewerage Fields. We 
| hope they will make use of it. The 








| notices are inserted without charge. 





OPERATOR OF PUMPS, powered by elec- 
tric motor, gas engine or Diesel engine; 
also can take care of and read water 
meters. I am a married man and can 
give good references. Address R. A. M., 
Water Works & Sewerage, 400 W. Madi- 
son St., Chicago, Ill. 





POSITION WANTED — As superintendent 
filtration, chemist and bacteriologist, or 
operator chemist and bacteriologist, of 
small or medium sized plant, by young 
man technically educated, industrious 
and ambitious for plant betterment. 
Eleven years’ experience, May I have 
the opportunity of communicating with 
you? Address J. Z. C., % Water Works 
& Sewerage, 400 W. Madison St., Chicago. 








SANITARY ENGINEER-CHEMIST: Grad- 
uate Sanitary Engineer (M. S. degree) 
with eight years’ experience in water 


works and sewerage operation; and an- 
alysis of water and sewage. Wants oper-— 
ating position in water works or sewerage 
field; preferably in Southern states. Age 
30, married and now employed. Address 
U.. % WATER WORKS AND SEW- 


A. 
ERAGE, 155 East 44th St., N. Y. C. 





CIVIL 
nell 


ENGINEER: 
University, 


1935 graduate of Co 
degree of C. E. 





r- 


Desires 


experience, salary or location immaterial. 


22 


Age 


Address R. W. M., 


% 


Water 


Works and Sewerage, 155 East 44th St., 
New York City. 





GRADUATE 


Two 
married. 
water 
ment. 


request. 
a re 
East 44t 


degrees. 


works 


MECHANICAL ENGINEER: 


Thirty-one 
Seven years’ 
construction 


years of 
experience 


and ability furnished 


age. 


in 


and manage- 
Past two years as Supt. of Water 
Works in a city of 70,000. 
to character 


References as 
upon 


Available immediately. Address 


New York. N. Y 


** Water Works and Sewerage, 155 
h Street, F 





SANITARY ENGINEER. Age 25. Married. 


M. S. to be received in June from U. of 
Illinois. Research Assistant in sewage 
research (garbage and sludge digestion) 


for the past two years. 


One year expel 


rj- 


ence in State Highway Office making cost 


computations on 


terested 


in 


Federal Aid work. I 


n- 


i. 


any position in sanitary en- 
Location immaterial. ‘F. 
’ Water Works & Sewerage, 400 V 


:ineering. 
W..,’ 


Madison 


St.. 


Chicago, Il. 


Vv. 





GRADUATE MECHANICAL ENGINEER, 
25 years’ responsible experience in the de- 
sign. sale and purhase of quarry. road 
building, construction and material han- 
dling machinery. Qualified as executive, 
chief engineer, purchasing agent or man- 


ager. Member A. S. M. E. Address 
“C. §S.,"" Water Works & Sewerage. 400 
W. Madison St., Chicago, Ill. 


1936 


SANITARY ENGINEER—Will receive M. S. 


in Sanitary Engineering, June, 1936. 


En- 


gaged since March, 1934, as Research As- 


sistant 


versity of Illinois. 


in 


Treatment at 
Had responsible ma 


Sewage 


Uni- 


n- 


agement of Sewage Testing Plant and 


Laboratory. ‘ 
Water Works & Sewerage, 400 W. 


Age 24, married. “B 


son St.. Chicago, Tl. 


a. Ea, 
Madi- 





WATT TT 


TWATER-PROOFING Mmmae | | Make « PROFIT 
of: | on your SLUDGE 


7 BN with the ROYER 
cig! tw at ||! DISINTEGRATOR 


Water _ concentrated 
to enlarged bieeder = ’ : 
holes by Sika’ #4A. : e " The complete machine 
Two bleeder holes & . os with electric motor. 
plageed by Sika #2. Other models gasoline 
nfiltrations concen- ’ ; = : 

trated to bleeders. or belt drive. 
Inserting Sika #2 in- . ; r = 

to last bleeder hole. [iam : y ) Used at 


All bleeder holes | = 7 3 , ee 
plugged with Sika : Birmingham, Ala. 


a f 3 a Reading, Pa. 


coe coat ' of caer & z 3 «» Hazlett, N. J. 
n = 4 4 
a — : 3 wm Freeport, N.Y. 


‘ ‘= Garden City, 
Use Sika <0 . 











St N.Y. 


> stop water inflow ; : ; : ; 
through. any masonry. . 

Sika mixed with, port E arty 
land cement easily ap- = nn. 
plied by hand — seals : " 


off infiltration from un- Norwalk, O. 
derground streams even = 


under pressure. = Ete. 


me problems ROYER FOUNDRY & MACH. CO. 


problems 
158 PRINGLE ST. KINGSTON, PA. 
POORER REE AR, 


IUUUNOCS 00ST 


Sika, Inc. C. G. WIGLEY, Sole Rep. 
: d 1943 Grand Central Terminal, N. Y. City 3108 Atlantic Avenue Atlantic City, N. J. 
HMMM usnne st ULLAL EUUU ULL ULLUUEULU LO OUUSUGRLAMDAOA COUT 

















IU NITIT 
































CLAUDE H. BENNETT, General Manager or Levers 


BELLEVUE STRATFORD | eos nox | 


ten, 
In the heart of 


PRODUCTS 
Philadelphia... 


socially, com- 

















mercially and 


Mie ys 2 “< HE Infilco Type CD Rate of Flow Con- 
geographically. BDRLINILT Hh Z troller has all the actual controlling ele- 


rach ments inside the actuator casing. Complete 


seittatte she og absence of stuffing boxes, pivoted levers 

; ivdredsrce Portier and movable counterweights from both the 
Rates begin at babar atc line of automatic control and released 
$3.50 -s . power assures accurate and sensitive rate 


of flow control. 


Operating rates are changed simply by 
rocco moving a pointer. A reset automatically 

closes the control valve when the effluent 
is shut. One simple adjustment, low loss 
of head and compactness are but a few 
of the many other advantages. 


Send for Bulletin 67 


Vee £8 F819 FY eS 





international Filter Co. 
Bookina Offices 1K) aa ~. Sterne Water Softening and Filtration Plants 

New York: 11 W. 42nd St. ) 
Longacre 5-4500 


Pittsburgh: Standard Life Bldg. 
Court 1488 


























































Hypochlorinator 


PERFECTED 
CHLORINE AND 
AMMONIA 


For Recirculated 
Swimming Pools 





Write for Technical 
Bulletin No. 460 | 





Manufactured by 


WILSON CHEMICAL FEEDERS, Inc., Buffalo, New York 


WILSON 


Type RL 


CONTROL 








| 




















nan 


Water Control Equipment 





















You will be interested in the complete line 
offered by MUELLER. Write for catalogs 


of the equipment in which you are in- 


terested. 
MUELLER CO. . . Decatur, Ill. 
Factories: Decatur, Ill; Chattanooga, Tenn.; Los Angeles, 


Calif.; Sarnia, Ont. 


Branches: New York and San Francisco 





























ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 


Manufacturers of Pressure and Gravity Type 
Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 




















| ne Se et Ome ee Oe 


Chlorine and Ammonia 


Control Apparatus 


The Filelor Company 
59th Street & Woodland Avenue, 


Philadelphia, Pa. 











LOCAL WORK for MORE LOCAL WORKERS 
OCAL labor is not only used for the laying but also for the 


manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
lieving the local unemployment problem. ° greatly re 


Lock Joint Pipe Co. Est. 1905. Ampere, N. J. 


LOUK JOINT 
REINFORCED CONCRETE PIPE 


PRESSURE ~ SEWER ~ CULVERT 














Arrowhead Grating & Treads 


Engineers’ Handbook sent on request. 


ARROWHEAD IRON WORKS, Inc. 
431 W. Sth St., Kansas City, Mo. 











en oe 





STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


SOUTH BEND, INDIANA 


’ aren 


Gray Iron and Semi-Steel Castings 

















CLEARING HOUSE 











Four New Rolls Royce Gasoline En- 
gines, suitable for pump service, 1000 
to 1750 R.P.M. and at 200 to 525 H.P. 


ratings, water cooled. 


JAMES K. HOOPER 


50 Church Street New York 
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i es protect Water Works prope from tres- 
passers is important. It is equally important 
that the water itself be guarded from pollution. 
Both are economically and unfailingly accom- 
plished by Stewart Fences. Send for catalog. | 


mee The Stewart Iron 
mes Works Co., Inc. 
328 Stewart Block, f OV 
Cincinnati, Ohio (OW 


(1886—Golden one 
Anniversary—1936) IR ENCES 


























EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 2” Suction 
- Discharge. Capacity 1400 G.P.H. Weight 
s. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 3500 N. Long Ave. 
Catalog “‘T’”? Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose and Pump Accessories 






























“ANCHOR” IMPROVED 
STEEL TRENCH BRACES 


"ANCHOR" ADJUSTABLE TRENCH BRACE COMPLETE 
Stiffer 


<< 


Heavier| “" | Safer 


inerrant BR -——-- ——-—___-__ >» 
Ball and socket butt ends adjust themselves to all angles. Strongest 
and stiffest brace made. Instantly adjustable to trench width. The 
only brace using special, high carbon steel tubing nearly twice as 
strong as ordinary pipe. Timber braces also. Fittings furnished. 
A'l sizes. Send for bulletin. 


EDELBLUTE MANUFACTURING CO. 
340 Jackson Street Reynoldsville, Penna. 





Stronger |— aioe 






























Do 
WATER METERS 


FREEZE? 


The FORD METER MITTEN provides 
effective insulation for basement water 
meters and prevents a large majority 
of frozen meters, 


WRITE FOR INFORMATION. 


FORD METER BOX CO. 


WABASH, INDIANA, U. S. A. 











Leaetd 











for Water and Sewage Treatment 


ito 100 tbs. FF VERSON 


of Chlorine Metered-Feed 
per day... CHLORINATORS 


Here at last is a reasonably 
$375.00 priced, accurate, chlorinator 
and up that anyone can _ operate 


safely. EVERSON Model 
G. Series Chlorinator offering for the first 
time: Any delivery from 1 to 100 lbs. of 
chlorine per 24 hours; Metered-feed; Inti- 
mate mixture of gas in water-sealed self- 
venting chamber; Protection against back- 
flooding by an automatic vacuum break, 
non-corrosion line and valves (Guaranteed 
against corrosion for 1 year) divided into 
standard replaceable units for safe, easy- 
cleaning and maintenance; Reliable equip- 
ment designed, manufactured and guaran- 
teed by “The Swimming Pool People,” 
specialists in water conditioning for two 
generations. 


Write for EVERSON FILTER CO. 
Bulletin “CG” _633 W. Lake St., Chicago, U.S.A. 


“CHLOR-O-FEEDER EMERGENCY KIT 


worth its weight in gold during the recent flood.” 




















At a modest invest- 
ment you can be 
prepared to hypo- 
chlorinate during 
any emergency. 

Write for Bulletin No. 


SAN and CHLOR-O- 
FEEDER KIT prices. 


, PROPORTIONEERS % Ine. 


"aa with Builders Iron Foundry 
9N. Codding Street e Providence, R. I. 




















The new HELLIGE TURBIDIMETER 


Eliminates the preparation and use of 
standard suspensions—Utmost convenience 
—Highest accuracy. If connected to the 
water line, the apparatus permits a con- 
tinuous check of the turbidity without the 
necessity of refilling tubes with individ- 
ual samples. 

Reads all turbidities down to zero- 
turbid water. 


Bulletin No. = contains detailed 
information. 


HELLIGE 


INCORPORATED 


3702 Northern Blvd., Long Island City, N. Y. 














































END SCORING Chicago Rawhide 
Save shafts, save labor with Mabb’s Type Hydraulic 


Chicago Rawhide braided (Hydraulic) 


packing that never hardens —retains its Pac kj i g 


natural oil, never heats—is self lubricating 
and contains no grit like hemp, flax, etc.; (MABB’S TYPE) 
is self-flushing. Good to the last strand 
—just add more. None to 
pull out or throw away, 
hence more economical 
than the cheapest substi- 
tute packing material. 


Chicago Rawhide Mfg. Co. 
1283 Elston Avenue. 
Chicago, U.S.A. 

































Use PFT Equipment in Your 
Sewage Treatment Plant 


Write for Latest Bulletins 


PACIFIC FLUSH 4[D TANK COMPANY 


Designers & Manufacturers @, of Sewerage and Sewage 


4241 44) 
Ravenswood Ave. Treatment * Equipment Lexington Ave. 
me Chicago, Ill. SINCE 1893 New York, N. Y. 














































THE 


}\ WATER MAIN? 
\\ CLEANING 


TIONAL WATER MAIN CLEANING (0 


\ 50 CHURGH ST. NEW YORK 
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OF 





SLUDGE DISPOSAL| 


ame BY DIGESTION 


SEPARATE SLUDGE DIGESTION is the cheap- 
est and best justified element in sludge disposal 
practice — regardless of the treatment process 
preceding it or the capacity of the plant. Our 
convictions on this much-discussed matter of 
sludge disposal economics are set forth below. 


A Dorr Multdigestion System at Cedarhurst, New York 








PLANT TO BUILD— 


Digestion of Sludge, followed by 
Vacuum Filtration 








CHEAPEST SLUDGE DISPOSAL CHEAPEST SLUDGE DISPOSAL 


PLANT TO OPERATE— 


Digestion of Sludge, followed by 
drying on Beds 





Plant Sizes: Plant Types: 
Plart Sizes: Plant Types: 2 to 10 M.G.D. All 
| 2 to 100 M.G.D. All except one Digestion of Sludge, followed by Vacuum 





Exception—In activated sludge treat- 


Filtration or Vacuum Filtration 
and Incineration 








ment the cheapest combination is vacu- Plant Sizes: Plant Types: 
r um filtration of the combined digested 10 to 100 M.G.D. All except one 
primary sludge with the undigested Exception—In activated sludge treat- 


f activated sludge. 








ment, as noted before. 








MOST COSTLY BOTH TO BUILD 
AND OPERATE— 


Disposal Methods, handling Raw, 








Un-digested Sludges 
Plant Sizes: Plant Types: 
2 to 100 M.G.D. All 


FUTURE TRENDS— 


Digestion of Sludge in all cases, 
followed by Vacuum Filtration in 
smaller plants and by Vacuum Filtra- 
tion and Incineration in larger ones. 






























































—— 
J SEDIMENTATION DIGESTION FILTRATION 
CHEAPEST TO BUILD 
’ 
7 
SEDIMENTATION DIGESTION DRYING BEDS 


CHEAPEST TO OPERATE -SMALL PLANTS 























| | @- Oto 





; CHEAPEST TO OPERATE —LARGE PLANTS 








SEDIMENTATION DIGESTION FILTRATION INCINERATION 











The conclusions cited above were drawn from a 
detailed economic study 4 comparing the installed 
and operating costs of the various methods of 
sludge disposal being advanced today. 


Comparisons were made for plants employing 
ptimary treatment alone or in combination with 
trickling filters, chemical precipitation and the _ 
activated sludge process. Costs were computed for 
capacities of 2, 5, 10, 25, 50 and 100 M.G.D. 


Disposal methods evaluated consisted of diges- 
tion, open and covered drying beds, vacuum fil- 
tration and incineration—alone 
or in combination. 


*We will gladly send you, on request, a 
reprint of this study, including 6 tables and 
16 charts of cost comparisons. 





> Tm DORR COMPANY xc. 


CHICAGO 





NVER 
TORONTO e ENGINEERS ec 247 Park Ave., New York « - es 





FRANCE: Soc. Dorr-Oliver, Paris 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES: 

HOLLAND: D. ENGLAND: Dorr-Oliver Company Ltd., London 
oon Snar t. ¥. The Hague AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne 

SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg 





















GERMANY: Dorr Gesellschaft, m. b. H. Berlin 
JAPAN: Andrews & George Co. Inc., Tokio 
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Micrometric accuracy is insisted upon for the control parts of W&T equipment. 


A W&T inspector checking a part for a Visible Vacuum Chlorinator 


THE CHLORINATION DOLLA 


MUST BUY...ACCURATE CONTROL 


OO LITTLE chlorine in the treatment of water or sewage is useless,—too much, 
wasteful and unnecessary. To adequately perform its important task, 
chlorination must be accurately controlled. 


Every part of the W&T Visible Vacuum Chlorinator is built to a painstaking 
standard — every detail of design, calibration and manufacturing is checked 
and rechecked to insure accuracy over years of service. 


Visit a nearby installation. Notice the simplicity, ruggedness and fine 
workmanship. Note the absence of delicate parts or diaphragm valves — the 
ease of dismantling for cleaning or adjustment. 


You'll no longer wonder why leading engineers and sanitarians every- 
where endorse the W&T Visible Vacuum Chlorinator — nor why unfailing 
accuracy is the record of each installation. ' 


Because of its low maintenance costs, tomorrow's taxpayers will also 
endorse your choice — if you specify Visible Vacuum Control. 


Technical Publications 38, 157 and 158 are yours for the asking 


WALLACE & TIERNAN CO. Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY *« BRANCHES IN PRINCIPAL CITIES 


THE ONLY SAFE WATER IS A STERILIZED WATE 








